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Unified Costing 


During the last decade we have devoted many 
columns to the advocacy of the adoption by 
the foundry industry of nationally standardised 
costing system. One leader to which we gave 
the caption “ A Paper Wangle” led, after some 
correspondence, to the creation by the Institute 
of British Foundrymen of a “Costing Sub- 
Committee,” This Committee published an 
interim and—after nation-wide discussion—a 
final Report. That was the length to which any 
technical institute could go; its adoption was and 
is a matter for the industry. We could find but 
little support for this campaign, for the indi- 
vidual companies were satisfied, and no doubt 
had good grounds upon which to base their 
reasonings, that their costing system was ade- 
quate. They had engaged professional auditors 
of international reputation, and quite often 
supplemented this service by calling in, some- 
times as a permanent member of their staffs, 
a works cost accountant. Why should they 
worry if other firms were inefficiently serviced! 
Every day it is becoming increasingly apparent 
that this type of self-sufficiency in the organisa- 
tion for financial clarity and soundness is in- 
adequate, as there has been the very alarming 
re-discovery that “ there are more ways of kill- 
ing a cat than by stuffing butter down its 
throat.” The cat-killing methods, sponsored by 
the various Government departments, may be 
totally different from the one so patiently and 
so successfully built-up by the individual indus- 
trial concern, and indeed from each other! 
Under the Defence Regulations, the Ministerial 
buying departments have the power to establish 
prices for materials they buy, and negotiations 
rapidly turn on to departmental costs. 
Apparently, and here we quote the “Sunday 
Times”: “ The computation of the profit margin 
allowed on Government work appears to be in 
accordance with a general formula now 


adopted by all departments. Under this 


formula a maximum basic rate of 10 per cent. 
was originally fixed (although steps are now 
being taken to reduce it to 74 per cent.), and 
the departments were prepared to allow to a 
contractor the lower of two figures: either (a) a 
profit calculated at that rate on the cost of 
production under the contract, or (b) a profit 
equivalent to 10 per cent. per annum on that 
part of the capital of the business which was 
employed on the contract, and for the period 
during which it was so employed.” It seems 
that this system penalises the heavy industries, 
whilst emphasising the necessity of not merely 
ascertaining exactly all the departmental costs, 
but a reasonable assurance that all concerns 
are using the same basic system for their 
assembly. Obviously Government Departments, 
having established a price for a line of goods, 
do not wish to reopen negotiations about cost- 
ing systems every time they treat with a new 
contractor. Thus the advice which we have 
repeated almost ad nauseam must be taken, 
and to minimise waste time and effort the C.I.A. 
must present both the Government Departments 
and the industry with a system which is accept- 
able to all parties. The present urgency is due to 
an effort not to pay excess profits, where no 
such thing really exists and to prevent the 
weakening of the financial structure of con- 
cerns to the point of bankruptcy, which is 
against national interests. The action we have 
suggested would be welcomed by the Govern- 
ment Departments, for, again quoting the 
“Sunday Times” “[they] are already taking 
some steps to avoid costing individual orders, 
and to substitute a method for collective settle- 
ment, particularly in cases where an industry is 
sufficiently defined that all the members can be 
brought within the scope. This type of collec- 
tive settlement has obvious advantages.” 
Not only the Government Departments, but 
the units of the foundry industry also anticipate 
- that much good can result from this type of 
co-operative action, which we have so long 
and so patiently advocated. 


Contents 


Unified Costing ... 
Correspondence 


West Yorks Specimen Casting .. .. .. ... 
The Development and Control of Engineering Grey 
Synthetic Sand in British Practice ... 
uel Economy and Efficiency ..._... 
Making Steel Castings ae on 
Contracts 0; 
The New National Service Act, 1941 ... 
Allies_v. 
The Week’s News in Brief ... 
Personal ... 
New Scrap Collection Campaign ... 
Raw Material Markets 


12 Foundry Trade Journal, January 22, 198 
vhile, 
side 
shan 
dis. 
the 
A lies 
been 
n re 
ment Se 
the 
f the 
ritish 
Titish 4 
new a 
port: 
vould ig 
bring 
1 the 
: 
smal 
into 
1 de 
ther: 
5.00 1 
mila; 
elted 
ralia 
| the 
oduc: 
r the 
n the 
com 
hareg 
and 
gure 
9,5 
gains 
19409 
1s if 
tober 
19498 
ns 
ton 
} ton 
stock 
“OVE! 
ks 
he 
letin 
nt 
rok 2 
it jj 
metal 
avil 
sing i 
i 
E 
| 
7! 


| Correspondence 


[We accept no responsibility for the statements 
made or the opinions expressed by our cor- 
respondents.]} 


‘To the Editor of THe Founpry TRADE JOURNAL. 


Moulding Sheaves 
Sm,—In the discussion on sheaves with mild- 


steel spokes, Mr. Kelly, in his Paper on 


“Moulding Problems in the Electric Steel 


- Foundry” (issue of January 1), refers to cast- 


ing the rim and then allowing + hr. per ft. 
before casting the boss, Evidently he forgets 
that 2, 3, 4, 5 and 6-ft. sheaves average round 
about the same weight per ft., and therefore 
the larger the circumference the greater ten- 
dency to contract more quickly. Consequently 
the larger, sheaves have a tendency to twist. 
Besides, how many foundries are in a posi- 
tion to cast a boss for a 6-ft. dia. sheave 94 hrs. 
later? Practical experience over a number of 
years on such has proved that sheaves up to 
4 ft. can be cast, boss and rim simultaneously; 
5 and 6-ft. bosses can safely be cast 2 hrs. later. 
Colliery headgear sheaves of 16, 17 and 20-ft. 
are made by casting the rim one day and boss 
24 hrs. later. This type of sheave is cast with 


Fic. A. 


a green sand bottom, dry sand tread and top 
part. Although this type of sheave is swept, 
adhering to the above rules, I have never known 
a ce to be more than } in. out of 
tru 


I should like to point out that the tackle 
illustrated in Fig. 4 is hardly suitable for a 
jobbing foundry as in the event of the depth 
and width of the sheaves varying such trod 
irons are liable to foul the pattern. In my 
opinion, in Fig. 4 the spokes are let in too 
near the wearing surface of the tread with a 
tendency to chill the casting in parts, causing 
the rope to fray quickly and also cause 
irregular wearing of the ‘groove. We always 
carry our treads with loose irons or prods as 
shown in Fig. A. These have been set at an 
angle approximately 30 deg. and about 3 in. 
apart.—Yours, etc., 

JEFF. 


Notes from the Branches 


London.—As notices of the next meeting, to 
be held on Saturday, January 31, at 2.30 p.m., 
at the National Liberal Club, have been in the 
hands of members some little time, it may be 
desirable to remind those interested that it will 
take the form of a display of coloured cinema 
films and lantern slides to illustrate a talk to be 
given to Mr. E. M. Currie, director of the Inter- 
national Meehanite Metal Company. Members 
from the provinces are invited to participate. 


“ Substitution Trends in U.S. Army ” 

To date, malleable iron and steel have been 
substituted in 96 items of equipment by the 
Quartermaster Corps for the U.S. Army. In place 
of nickel, the Corps has turned to wood, vitrified 
clay, cast iron, galvanised iron, steel and glass. 
These substitute materials receive a special finish 
to make them suitable for use in all sorts of table 
tops used in Army kitchens and hospital 
laboratories, in electric fixtures, kettles, and many 
other items. Zinc has been replaced by substitutes 
in the method of galvanising, and copper has given 
way to such materials as porcelain, glass and 
corrosive-resisting steel. Cooking utensils and 


many other common items made of aluminium are 
no longer purchased by the Quartermaster Corps. 
In the case of cooking utensils, enamelware and 
steel are being used. 
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Official Orders 


The following official Orders have been issued 
by the Ministry of Supply and the Board of Trade 
during the past week; copies of the Orders may be 
obtained from H.M. Stationery Office, or through 
any bookseller. 

Supply of Office Machinery (Restriction) 
Order—The Board of Trade have made a 
Supply of Office Machinery (Restriction) Order 
(S.R. & O., 1942, No. 29) to cover dictating, 
accounting, adding, calculating and punched-card 
machines, whether new, reconditioned or second- 
hand. As from January 21, no person may supply 
or acquire any such machinery without permission. 
Persons wishing to acquire office machinery of the 
above kinds for their own use should submit their 
requirements to their suppliers. The suppliers will 
notify the Directorate of Office Machinery, and 
the Directorate will then authorise the release of 
Soom, in approved cases, as far as supplies will 
allow. 

Export to the Pacific—Under the Export of 
Goods (Control) (No. 1) Order, 1942, issued by the 
Board of Trade, export licences will be required in 
the case of all goods consigned to the Straits Settle- 
ments and to the Malay States. The Board of Trade 
have also issued an Order revoking outstanding 
export licences for British North Borneo, Gilbert 
and Ellice Islands Colony, Hong Kong, Malay 
States, Nauru, Sarawak, and the Straits Settlements. 

Control of Antimony.—The Minister of Supply 
has made the Control of Non-Ferrous Metals 
(No. 8) (Antimony) Order, 1942, which came into 
force on January 19, 1942. Under this Order, no 
person may dispose of any antimony without a 
licence or acquire any antimony except from the 


Moonlight Calendars 


Mr. Barrington Hooper, C.B.E., managing 
director of THE FOUNDRY TRADE JOURNAL, 
has again prepared a moonlight calendar for 
1942. He has a limited number available 
for any reader sending him a stamped- 
addressed envelope. These calendars are 
particularly popular with fire watchers, and 
those responsible for the fixing of periodic 
meetings. 


holder of a_ licence. Antimony includes any 
antimony metal containing not less than 75 per 
cent. by weight of antimony, and any crude 
antimony sulphide, antimony oxide, golden or 
crimson sulphide of antimony or antimony ore. 
Persons requiring antimony should continue to place 
their orders through the normal channels. Any 
further inquiry on matters arising out of the Order 
should be addressed to the Joint Controllers of 
Non-Ferrous Metals, Grand Hotel, Rugby. 
Control of Containers—The Minister of Supply 
has made the control of Tins, Cans, Kegs, Drums 
and Packaging Pails (No. 5) Order, 1942, which 
came into force on January 19. The Order con- 
solidates previous Control of Tins and Cans Orders, 
and extends the provisions of the No. 4 Order to 
cover sheet steel containers. In order to achieve 
greater economy in the consumption of steel, kegs 
and drums for use in the home civil trade must 
now conform to wartime specifications laid down in 
schedules drawn up by the British Standards Insti- 
tution. Returnable containers may now be used 
only for the commodities for which they are pre- 
scribed in the schedule so long as they are service- 
able for carrying those commodities. Returnable 
containers, which are no longer serviceable for the 
commodities for which they are prescribed, must 
be filled to capacity when used for other 
commodities for which they may be serviceable. 


Smelting of High-Grade Pig-iron in South Russia 

B. Kowat, in “Stal,” reports that of specimen 
melts of high-grade pig-iron made on a coke basis 
in place of charcoal pig-iron for further processing 
in the acid O.H. furnace or the electric furnace, 
Krivoi Rog ore analysing about 0.015 per cent. 
P and more than 50 per cent. Fe, gave with a 
coke with a maximum of 0.8 per cent. S, a product 
which was equivalent to that obtained from Sascoal 
Pig-iron. 


January 22, 1949 


Random Shots 


Uplift Your Paper.—* Marksman” has bes 
asked to deny the rumour that Prof. Joad ; 
directing, under the Ministry of Supply, pra 
tical courses in various parts of the country, o 
the levitation act with bales of waste paper j 
place of fat men and casks of beer. The assy, 
ance has, however, been given that the succe 
achieved in Gloucestershire by this assiduo 
publicist of Plato, Aristotle and Socrates, in th 
levitation of even the heaviest humans, can }¥ 
repeated with any quantity of waste pape, 
Although the Minister of Supply cannot thro 
any light on the precise mechanism of th 
phenomenon, he invites all loyal citizens to ty 
out this method of levitation on any accumulk 
tions of waste paper they may have. The effeg 


is most marked with large quantities of was! 


paper, which can be found in all private co}. 
lections. To enable the whole attention of thy 
levitators to be bestowed on the levitation ag 
pure and simple, the Minister through his hench. 
men will supply mobile platforms to be presen 
at the tests; on these the levitated masses ca 
be brought to rest and later removed to thei 
appointed place to make way for further trial 
The success of these tests depends, it should tk 
added, on not using the same batch of wast 
paper twice, for the second demonstration i 
never as successful as the first, some uplifting 
virtue in the paper departing with the act of 
levitation. The Minister is also mindful o 
those who cannot muster a levitating crew of 
four; for those so placed and for those whos 
neighbours cannot extend their interest ané 
curiosity to the loan of an even number of 
thumbs, the Minister will provide, in any quan 
tity, mechanical levitating gear with his mobik 
platforms. There is, therefore, no excuse fo 
anyone to be deprived of the pleasure of testing 
Prof. Joad’s assertions for himself and of prov 
ing that trust can indeed be placed in the Brain 
Trust. Do not be afraid of burdening th 
Minister with too much waste paper; his in 
genious advisors have solved all problems con 
nected with its disposal. Actually more ané 
more paper is required for the prosecution 0 
some of the Minister’s pet conversion oper: 
tions. 


* * 
In these days when it is common practice 1 
deplore the introduction of new words into th 
language, many of them glaringly incorrect 
others merely Amercianisms, it is refreshing 1 
read of a time when a new fashion in spee 
was hailed with enthusiasm. Strange, too, tt 
think now that such examples as are give 
should ever have been considered as a “ vogue.) 
even in the eighteenth century! A lady, writin 
way back in 1791, observes to a friend ho 
much the English language had _ becom 
Latinised since the popularity of the works 6 
Dr. Johnson had become an established fac 
Amongst the words which had thus come int 
general conversation were: Literary, excrucia! 
ing, delusive, contemporary, phenomenon, at 
conservatory; words which twenty years pré 
viously. would scarcely have been understoo 
by the “generality of private gentlewomen. 
She liked this growing Latinity because it rm 
the language of many of its hissing sounds ant 
therefore made for a more harmonius effec 
To-day, the introduction of such phrases 
“O.K., chief” or “ Scram, rubberneck ” co 
hardly be described as harmonius, nor yet t 
habit of adding “ ability” to any existing wo! 
treated with the same respect as the classics. 


* * 


A foundry manager “ somewhere in the Mié 
lands” went into his office one afternoon t 
find the following note which had been left 
a coremaker minder: “ Have went home. 
fed up.” 


“ MARKSMAN.” 
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January 22, 1942. 


The November meeting of the West Riding 
of Yorkshire Branch of the Institute of British 
Foundrymen was held at Bradford Technical 
College, Mr. W. Fearnside, of Keighley, pre- 
‘siding. 

The occasion was the first under the scheme 
of a series of discussions devoted to the various 
.E phases of work involved in the production of a 
“Specimen Casting” to specifications and draw- 
ings prepared by the Branch-Council. The first 
‘subject to be dealt with was the moulding and 
Jewas introduced by Mr. James Timbrell, jun. 
All the openers of discussion in this series are 
members of the West Riding Branch. sg 


Specification and Drawing 

The specification and drawing appeared in 
the FouNDRY TRADE JOURNAL of November 20 
last in the report of the opening gathering of 
the session, when the scheme was introduced 
and approved. The specimen casting is a valve, 
to be true to shape, free from scabs, sand holes 
and drawn places, and to be suitable to with- 
stand high temperature and pressure without 
distortion and growth. 


The specification and drawing were in the 
m possession of all members, yet, additionally, to 
assist more intelligent discussion, Mr. Timbrell 
had available a sectional full-scale model made 
from the drawing in hard core sand. 


Mr. TIMBRELL said his own contribution was 
confined to the moulding side of the casting 
under review, and he wished to examine the job 
from the practical production angle, that is, as 
(from one who had had some little experience 
with castings of a similar type. It was of fairly 


=) 
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West Yorks Specimen Casting 


l—MOULDING PROBLEMS AND PRACTICE 


sidered. The section varied. The casting 
shown in Fig. 1 contained a rather heavy sec- 
tion which would show a tendency to some 
porosity with certain irons. It was expected to 

quite sound after machining on account of 
the valve stem working in the hole. To make 
this part solid, some form of feeding would 
appear to be necessary. In ordinary loose pat- 
tern production, rod-feeding might suffice, but 
where pattern plate production is used, self- 


Potential Moulding Methods 

The running and feeding methods having been. 
established, the question of production must be 
reconsidered. The pattern as supplied by the 
‘customer would most likely be split, so for one- 
off this would be made in the usual way, in the 
best available moulding box, that is, it would 
be first half-rammed up off a board or plate 
and so on. For pattern-plate moulding, there 
were several courses open. These were con- 
trolled to some extent by the tackle available. 
Obviously there must be no twist or cross joint. 

Fig. 3 shows the simplest way of mounting 
patterns, but not necessarily a good one for this 
class of work unless the plate was fairly thick 
and the box pins and pinholes were a good fit. 
The top was usually rammed up over the bottom 
half before the plate was drawn—this sometimes 
involved mending the mould. If the top was 
rammed up separately, a box part was still 
necessary underneath, and then, after rolling 
over, removed. This method would ibly 
give cross joint, even with a uel if the 
pattern were so mounted. There was only the 
saving in the mounting time (if any), by putting 
a half each side of a single plate, as is shown 
in Fig. 3. 

Fig. 4 shows a good way for double-hand 
plate production. A half of the pattern on each 
of two plates, tops and bottoms were rammed 
up separately and the plate drawn off. Cast 
iron could be fastened to the thin plates and 
drilled template holes provided. Fixed pins 
gave rigidity and eliminate the amount of cross 
joint which loose ‘pins would communicate. 

Fig. 5 shows the two halves rigged up accord- 
ing to the usual setting out method as a re- 
versible job, involving the making of tops and 
bottoms alternately. The runners would be, of 
course, dowelled in place and taken off for 
tops or bottoms. Two in a box would make 
this a double-handed job. Really good tackle 
to almost tool-room standard would be essen- 
= for accurate work from reversible pattern 
plates. 


FIG.2. 


simple aspect, but no doubt would prove to 
|cxhibit snags and difficulties. The initial idea 
3 Was to describe briefly how to put the job into 
production with some measure of confidence 
pre that it would turn out to the standards expected. 
= On receiving the pattern and corebox, and in- 
‘formation of the number required and with 
) what frequency, the points of view might be set 
™ OUl as covering one off, one dozen off, 25 off, 
and regular repetition orders. 


Moulding Methods Available 

Illustrating his remarks by a few lantern slide 
diagrams—kindly prepared by Mr. H. Forrest— 
Mr. Timbrell said this size of pattern was 
broadly a single-handed job, equally suited for 
bench, floor, hand plate, or moulding machine 
Production in, say, 14-in. by 12-in. boxes, 
1 .2Pproximately. Comparison of the pattern with 

the coreboxes and drawing would give some in- 
Wdication of the section, coremaking and the 

methods to adopt. The question of running, 
where to place the runner, what type to use, 
what style of feeder, if any, etc., had to be con- 
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feeding was preferable, if the self-feeder could 
be so designed as to give solidity to the casting. 


Gating 

On the question of runner or “ gate,” as it is 
more commonly termed in Yorkshire, a fairly 
safe rule was to put it in the least important 
part to help toward uniform cooling as far as 
the job would permit. This feature is shown in 
Fig. 2. This rule would apply in either loose 
pattern or plate. When worked loose, the 
moulder was usually left to please himself where 
to run it, so trial and error may decide it, based, 
of course, on the experience gained in similar 
work. Under these conditions, the style of 
runner consisted of a down peg and straight in- 
gate. This was not always suitable, and some 
form of bypass or dirt trap may be required to 
take the first rush of iron. This may often be 
desirable, but, of course, much depended on the 
cleanliness in bushing up and the style of the 
straight down- and in-gates. Runner skimmer 
tins or a ball-stopper is often advantageous for 
ensuring clean pouring. 


Sand Control 

Recapitulating the points of the moulding 
aspect, it should be pointed out that sand may 
be considered as part of the subject. This, 
admittedly, was controlled to some extent by 
the shop routine. For. machine moulding, 
facing and backing sand was usually prepared 
somewhat in bulk for the operatives. The kind 
of sand suitable would most likely be the one 
in use, because few foundries would carry on 
for long with a sand supply unsuitable for the 
work to be produced. Quality and bond were 
important, but one of the main items in any 
sand preparation was the moisture content and 
one could say in all green sand moulding, be 
it hand or machine production, the moisture 
content was one of the main factors in the 
production of sound castings. Too wet a sand, 
as was generally recognised, would set up 
agitation and form scum. On heavy section 
work the agitation would probably come to a 
stop and the pressure applied by runners and 
feeders would compress this scum into the 
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Moulding of Specimen Casting 


but 

it up in the form of “honeycomb” or blow- 
holes. Coarse or fine milled coal dust came 
into the sand question, and one must consider 
the amount, etc. A good-looking skin was not 
always a sure indication of soundness. In 
certain classes of work where the ramming or 
lueezing was not too severe, coal dust was an 
which allowed latitude in both direc- 

tions. ‘Too much coal dust with light work 
would involve much waste and in some cases 
create so much that castings would not run 


sharply or y. 
DISCUSSION 
The subsequent discussion was on very 


informal lines, and the President (Mr. Fearnside) 
particularly invited the younger members— 
members who had not hitherto made themselves 
heard in the branch meetings—to offer their 


On the other hand, one of the younger 
members immediately suggested that the views 
of the more experienced older members would 
be appreciated as guidance to the younger men. 

Bosses on the Flange 

Mr. W. G. THoRNTON said one or two snags 
had been left in the drawings to raise difficulties 
and create discussion. He would like to ask 
the opener how he would deal with the bosses 
on the from a repetition production 
point of view. 

Mr. Timprewt said these could be carried 
through to allow “ strip” or cored out under- 
neath if the drawing office insisted on these 
being left on the job. Often the authorities 
over design would allow milling the washer faces 
from a level flange. 

Mr. F. K. NeatH asked whether that was a 
point that should be left to the patternshop to 
deal with rather than the moulding shop. 

Mk. BLAKISTON said that was a matter for the 
drawing office, and described an ingenious 
method of drawing these spot flanges in before 
stripping by the use of electric solenoids set in 
operation by the controls before the “ strip.” 

_A MEMBER, agreeing with Mr. Blakiston’s 
views, said that from a production point of view 
probably a spot face was preferable instead of 
machining the flange. 

The BRANCH-PRESIDENT pointed out that re- 
turning to the drawing office was inadmissible, as 
this was supposed to be a job that had been 
brought in from the patternshop, and it had to 

» be made irrespective of the defects or difficulties. 

Mr. H. Forrest said they had to consider a 
casting which may come along for one off and 
then later develop into an order for 25, 50, or 
several hundred. Whilst they may “ get away 
with it” for one off, new problems arose if they 
had to make more, and the firm giving the 
larger order probably required a reduction in 
price for quantity. They had to consider first 
the matter of a job that was insufficient to 
warrant plate moulding, but which may have 
more implications when it came to attaining 
200-off. The moulder would possibly have to 
make some provision to assist in getting the 
centre absolutely solid. 

Mr. NeaTH said he would like the lecturer to 
explain in more detail how he would set about 
the production of 25 or more off, assuming the 
patternmaker had put on the bosses. It was a 
fundamental factor of moulding that they had 
to deal with the bosses. Was he going to make 
up 25 with the two-pattern moulder or would 
he go to the expense of a plaster block? 

Mr. TIMBRELL said shop routine would more 
or less control the mounting. A plaster block 
for small orders did provide a way out. It 
would carry metal “ tippings ” on the high spots 
where expense warranted it. The hard setting 
materials, however, whilst taking longer to set, 


machining would most likely show: 
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gave a much more satisfactory result. Dove- 
tailing the bosses and drawing them in could 
also be used. 

In a reply to a young member who suggested 
casting vertically, Mr. TIMBRELL felt if it were 
run on the bottom there would probably be 
porosity on the valve seat. 


A Blocked-Out Mould 


Mr. A. OLDERSHAW said the job was only 
about 12 in. long, and it occurred to him that 
the whole thing might be blocked out and made 
entirely in the coreshop. 

Mr. BLAKISTON pointed out that the members 
were also concerned with the speed of running. 


This was a very high duty casting, subject to 


great heat. 


Chilling Problems 
A YOUNG MEMBER suggested a metal chill 
should be inserted down the centre. 
Mr. TimBRELL felt under these circumstances 
the drill would tend to wander. 


A MEMBER suggested that in these strenuous All 


days when it was difficult to maintain the correct 
analysis for non-drawing types of irons, a cast- 
iron chill pin was almost essential for sound 
results; a steel pin for some reason gave trouble 
in certain ways in the machine shop. 

Mr. S. W. Wise (Hon. Secretary) said as the 
question of chilling had been raised, personally 
he would not think of putting a steel chill in 
a cast iron product, and he gave an experience 
of his own some years ago which had satisfied 
him that it was not desirable. 

ANOTHER MEMBER said he would not be in- 
clined to drill the hole, but would core it out. 

Mr. TuRNER said prospective makers would be 
exceptionally lucky if there was not a cavity or 
two in this job. His personal idea would be 
to rod feed to keep the middle working. 

Mr. NEATH pointed out that if it were a one 
off job the foundry would have to make it in 
the best method and material available. They 
might apply even up to 25 off. The question 
of metallurgical control for quantity production 
was a subject to be dealt with in a later dis- 
cussion. 

The PRESIDENT said that, personally, he 
believed that any ordinary foundry would have 
to regard it as a special job or else simply 
refuse it. 

Mr. BLAKISTON said certain fundamental 
factors still had to be considered, such as, for 
instance, was green or dry sand to be used? It 
was necessary to make it feed itself if possible, 
and moreover it should be made as low in cost 
as possible, yet it had to be made foolproof. 


Sand Control 


A MEMBER remarked that the question of sand 
was an important one, and he felt it was desir- 
able to have a fairly free venting sand in order 
to get solidity. 

Mr. TIMBRELL said if existing sand supplies 
were to be used he would pay special attention 
to the moisture content. 

A MEMBER said he would use dry sand for a 
one-off job and so eliminate this aspect of sand 
control. 

Mr. THORNTON, speaking from the repetition 
point of view, said he worked with a very dry 
sand. He would tackle the job on a power 
press. He would run it with a very small 
runner and would eliminate risers. He woyld 
put a chill round the inside of the boss, and 
initially he would make an experimental casting. 


With regard to the bosses, he would see whether F 


they could be eliminated, but if not he would 
draw them out mechanically. 

Several other points were raised by members 
and discussed from various angles, and the meet- 
ing was brought to a close. On the motion of 
Mr. WISE, Mr. TIMBRELL, JunrR., was heartily 
thanked for opening the discussion. 
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American Output of Steel Castings 


As a measure of war potential, there are few 
statistics of more importance than those of the 
eagensty capacity and output of steel castings, 

ey are not easily obtained in any country 
and Mr. E. F. Cone, who has published his 
estimation of United States output in “ Metak 
and Alloys,” is to be congratulated on the 
successful consummation of his effort. This 
table which is reproduced herewith gives the 
data as net tons of 2,000 Ibs. 


Approximate Output of Steel Castings in U.S.A. 


1987. 1988. 1989. 1940 The 

Miscellaneous and 
special commer) 455,440 | 310,050 | 520,710 | 718,500 om 
Ingot producers. 280,620 | 155,850 | 261,275 | 332,800 —°asung 
ovo | 7,500 
, ete. ..| 6,850 4,030 6 qualita 
to 14 Mn) 50,000 28,000 30,000 45,000 & further 
Totals ..|1,292,010 | 497,930 | 727,075 {1,103,800 — 
205,700 | 109,500 | 168,600 | 232100 The 
Per cent. of total 22-8 21-9 23-1 21-18 discuss 

* Inciud alloy (stainless and heat resisting). 

a spec 
deg. 

The Development and Control of ansteni 
is s 
\Engineering Grey Cast lrons 
(Concluded from page 54.) would 

and ferrite will separate at 732 to 700 deg. Cp at thi 

With more rapid cooling rate and/or alloy, 

the austenite will not transform until about} “/— 


593 deg. C. and fine pearlite will result. Iff ‘[— 
the effect of cooling rate + alloy combination 
is increased so that no pearlite is formed, nop , 
transformation will take place until either 
about 426 deg. C. or 148 to 200 deg, 
C. If molybdenum is present, the aus} >}— 
tenite will transform to acicular struc: 
ture at 426 to 315 deg. C. and if 
molybdenum is absent, austenite may 
transform to martensite at 204 to 37 deg. C. 
If the alloy content is sufficiently high andj , 
cooling rate sufficiently great, austenite will ? 
persist to room temperature. This austenite /. 
may transform at still lower temperatures) ° 
(in liquid nitrogen). 
The process, result and control of these struc: 
tural changes have been discussed in some detail 
as it is the opinion of the authors that it is 
upon a closer study of these structures that 
the future development and use of grey cast 
iron depends. 
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Development and Control of 


te Engineering Grey Cast lrons 


a PART 2—THE CONTROLHOF MATRIX STRUCTURE 
rh By R.A. FLINN and D. J. REESE 


(Continued from page 39.) 


The Relation of the Acicular Structure 
to the “S” Curve 

Although these results, obtained by quenching 
castings during continuous cooling, gave this 
important direct evidence, the method was only 
qualitative and had many disadvantages for 
further work. It was desired to obtain a purer 
structure, free from other transformation pro- 
ducts, and also to obtain a knowledge of rate of 
transformation of austenite to acicular structures. 

The “S” curve technique of Bain, already 
discussed, for measuring the tendency of various 
irons to form pearlite or avoid pearlite forma- 
tion, was again employed. It was found that if 
——}a specimen of a casting was reheated to 870 
deg. C., the material became completely 
austenitic in a short period of time (25 mins.). 
This specimen, when quenched into a bath of 
molten metal at a given temperature, eventually 
would transform into the structure encountered 
.Cpat this temperature in the sand-cast and 
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will 
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truc- Fic. 15.—STRUCTURE v. SECTION SIZE WITH 
etail VaRIOUS NICKEL ADDITIONS TO A BASE 
it is IRON CONTAINING 2.5 PER CENT. TOTAL 
that CARBON, 2.5 PER CENT. SI, 0.85 PER CENT. 
cast MN, AND 0.5 PER CENT. Mo. 


quenched castings (if the casting transformed). 
The times required for beginning and ending of 
transformation were obtained for temperatures 
'age® from 700 to 260 deg. C. 
The reason for the formation of the acicular 
structure in nickel-molybdenum iron castings 
and not in unalloyed castings, may be demon- 
§ strated easily from Fig. 12. While, in the un- 
hes alloyed irons previously discussed, only two 
Tegions of rapid austenite transformation were 
encountered (pearlite and martensite), the nickel- 
molybdenum irons show a third region of rapid 
‘'ansformation, intermediate between pearlite 
give) 4nd martensite, and at this temperature the 
worl 2cicular transformation occurs. 
efery, The conditions for producing acicular struc- 
eceng ‘ures are, therefore: (1) Suppression of 
hors) 4ustenite-pearlite transformation, and (2) suffi- 
cient time in the austenite-acicular range to 
Permit transformation. Otherwise, the austenite 
nysiog Vil either transform to martensite at lower tem- 
Peratures or not at all. 
The reason for the presence of pearlite in the 
, heavy sections mentioned earlier is now evident. 
1 The alloy used in the 1.2-in. dia. bars in the 
laboratory was sufficient to suppress the 


“S$” curve to right) so that the austenite to 
acicular transformation could take place on cool- 


ing. However, the heavy sections spent a longer 
interval of time in the rlite transformation 
range so that the austenite transformed to fine 
pearlite and only small amounts of the higher 
strength acicular structures were formed. To 
determine how much alloy was required to pro- 
duce the desired structure in a given section 
size, 13 different 150-lb. high-frequency, induc- 
tion-furnace heats of closely controlled composi- 
tions from 1 to 5 per cent. nickel and 0 to 1 per 
cent. molybdenum were prepared. (The analyses 
are given in Table V). 
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Fic. 14.—EFFeEcT OF Ni AND Mo ON 
“Nose TIME.” 


Taste V.—Analyses of Induction Furnace Nickel-Molyb- 
denum Iron Heats. 


Total Mn, Si, Ni, Mo, 
Heat | carbon, | per cent.| per cent. per cent.| per cent. 
No.* | per cent. 
21 _ 1-12 0-097 
22 2-55 _ 2-55 1-09 0-26 
3 2-49 0-82 2-56 0-058 | 0-04 
4 2-58 0-81 2-55 1-02 0-53 
5 2-51 0-82 2-66 2-06 0-52 
6 2-50 0-81 2-58 3-06 0-51 
7 2-52 0-85 2-61 4-07 0-53 
8 2-50 0-82 2-56 5-11 0-51 
9 2-41 0-80 2-48 1-10 0-98 
10 2-53 0-89 2-55 2-03 1-22 
ll 2-56 0-88 2-55 3-06 1-02 
12 2-54 0-91 2-62 4-04 1-05 
13 2-53 0-93 2-58 5-02 1-01 


* Heat No. 5 also was analysed for phosphorus, 0-072 
per cent.; copper, 0-144 per cent.; ¢ 


the same base materials were used throughout. 


t Two measures of the effectiveness of the alloy 
austenite-pearlite transformation (shift top of were obtained:—{1) “S” curves of all com- 
positions, and (2) various section size castings 


(4 to 6 in. dia.) were poured and tested. 


mium, 0-068 
cent.; and Heat No. 1 for sulphur, 0-034 per cent. 

ese analyses may be considered as indicative of the 
range of minor element contents of all the above irons as 


In Fig. 14, the effect of nickel and molyb- 
denum on the “nose-time” of the “S” curve, 
i.e, minimum time required for austenite to 
pearlite transformation to begin, is shown. 
Since this time is a measure of the fastest rate 
at which any particular composition will begin 
to transform to pearlite, it is a good measure of 
the pearlite forming tendency of a particular 
iron. It is seen that as nickel content is in- 
creased, the “ nose-time” is rapidly increased. 
Of even greater interest is the fact that “ nose- 
time” is increased more rapidly as nickel con- 
tent increases. For example, at 0.5 per cent. 
molybdenum and 1 per cent. nickel, “ nose- 
time” is 50 secs., at 2 per cent. nickel 160 secs., 
a change of 110 secs. However, in raising the 
nickel from 4 to 5 per cent., “nose-time” is 
changed from 500 to 3,000 secs. The effect of 
molybdenum is about equivalent to nickel at 
low percentages, but slight at higher percentages. 
The valuable effect of molybdenum is, of course, 
the production of the second nose, or rapid 
acicular transformation rate, without which the 
casting would remain untransformed until lower 
temperatures and hard unmachinable martensite 
would result. 


Correlation of “S” Curves with As-Cast 
Structures 

Various section size castings were sand cooled 
and tested (Table IV). The structures and 
properties then were found to fall in a definite 
relation to the “S” curves. The structures will 
be discussed first. ; 

The structures found in the various castings 
are plotted in Figs. 15 and 16, and examples 
are shown in Fig. 5 (see page 20). Before dis- 
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SECTION DIAM 

Fic. 16.—SAME AS Fic. 15 For A BASE IRON 
CONTAINING 2.5 PER CENT. TOTAL CARBON, 
2.5 PER CENT. Si, 0.5 PER CENT. MN AND 
1.0 PER CENT. Mo. 


cussing the implications of these figures, two 
factors should be mentioned. First, the change 
from a martensitic to acicular, or acicular to 
pearlitic structure is not as abrupt as the line 
boundaries indicate, Figs. 15 and 16, but rather 
is a gradual replacement of one constituent by 
the other, due to a change in cooling rate or 
alloy content. The second consideration is that 
the structure at the edge of a casting is very 
closely the same as the interior, so that the 
graphs show the structural conditions through- 
out the casting. This was confirmed by many 
hardness and micro surveys. 

The most striking features of the 0.5 per cent. 
and 1.0 per cent. molybdenum, 1 to 5 per cent. 
nickel irons, as the alloy is increased, are 
widening of the range of section sizes in which 
the acicular structures are found, and the 
change in structure of heavy sections from pear- 
litic to acicular. 

Another factor favourable to the formation 
of the acicular structure, which is shown by these 
graphs, is that, with high alloy, a martensitic 
structure is not formed in comparatively light 
sections. This latitude is important, because only 
rarely is a casting of uniform section designed 
in actual practice. Therefore, if acicular struc- 
tures are desired throughout, the alloy content 
may be high for the heavy sections and still 
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Engineering Grey Cast Irons 


rg machinable light sections. On the other 
d, if high strength is desired, in one light 
section of a casting and a softer iron in the 
er 9 sections, a composition may be chosen 
which will give acicular and pearlitic structures 

The most important principle in producing an 


acicular casting is to avoid appreciable pear- 
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lite formation. Since all the “S” curves are 
of the same general shape in the pearlite region, 

minimum time for transformation, i.e., at 
nose, may be taken as the pearlite forming 
tendency of a given composition. Since the 
structure produced in a given section size with 
a given composition is known, Figs. 15 and 16, 
and the “nose time” for the same composition 
is known, Fig. 14, then the “ nose time” to pro- 
duce a given structure is determined. For 


example, to produce an acicular struc- 
2300 
AUSTENITE, 
2000. G26 | GR 2 
PELE 
ro Nis 
7 
per 
AUS 


ROOM AUS BALM + RANDOM GR FA, RAC M 
Tour é Fe 4. 


Fic. 20.—GENERAL SURVEY. 


ture in a 2-in. section, a “nose time” 
of 10, 25, 35 or 50 secs. is too small 
(austenite-pearlite transformation rate too 


rapid). On the other hand, if “nose time” is 
200 secs. (heat 10), pearlite transformation rate 
is too slow to start transformation during the 
limited time this section size spends in the pear- 
lite transformation range. The casting trans- 
forms, therefore, on cooling to the acicular 
range. 

- The alloy content, which will give a “ nose time” 
of 200 secs., therefore, is the minimum alloy 
content to avoid pearlite formation. On the 


FOUNDRY TRADE JOURNAL 


other hand, if a machinable iron is desired, the 
alloy content must not be so great as to give 
a martensitic matrix. If 4 per cent. nickel, 0.50 
per cent. molybdenum is used, this occurs, 
Fig. 16. Since the “nose time” for this highly 
alloyed composition is 500 secs., a “ nose time” 
between 200 and 450 secs. should be used for 
a 2-in. section. A general relation between 
minimum “ nose time” to avoid pearlite forma- 
tion and casting section size is shown in Fig. 17. 
From the graph, it might be predicted that, with 
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deflections given by the acicular structure show 
the greater resilience of this structure‘ com. | 
pared with pearlite. This fact is mentioned | 
specifically, because steel structures of similar 
appearance have been reported to be brittle. 


Summary 

The meaning of this Paper is best discussed | 
from the diagram Fig. 20. When a grey iron © 
of 2.0 to 3.5 per cent. total carbon, 2.0 to 10) 
per cent. silicon, 0.40 to 1.00 per cent. man-/ 


bens, 
r® 
a 
Fic. 18.—CHANGE IN- HARDNESS’ WITH Fic. 19.—CHANGE IN TENSILE STRENGTH 


SECTION SIZE FOR Ni-Mo CastT IROns. 


5 per cent. nickel, “nose time” 3,000 secs., 
pearlite might be avoided up to approximately a 
30-in. section. Another rule which may be de- 
rived is that, as section size is doubled, the re- 
quired minimum “ nose time” is doubled. Since 
each per cent. of nickel doubles “nose time,” 
then, as section diameter is doubled, the nickel 
should be increased 1 per cent. to avoid pear- 
lite. This generalisation was derived by Dr. 
John Chipman. 


Effect of Change in Structure on Physical 
Properties 

The tensile, transverse, and hardness data 

obtained for the various compositions are given 

in Figs. 18 and 19 and Table IV. The tensile 

data serve as another illustration of the close 


WITH SECTION SIZE FOR Ni-Mo Cast IRons. 


ganese with or without alloy cools in the | 
mould:— 

(1) Crystals of iron with up to 1.7 per cent. 
carbon in solution precipitate above 1,093 to 
1,148 deg. C. 

(2) At about 1,093 deg. C., a mixture of 
carbide and austenite or graphite and austenite | 
solidifies in the spaces around the first | 
austenite crystals. 

(3) Changes in these solids take place down | 
to 732 deg. C. as follow: (a) The carbide § 
crystals, if present around the first austenite | 
crystals, change to grain boundary type 
graphite. (If graphite was formed in (2), 
random distribution was obtained.) (b) The | 


amount of carbon soluble in austenite de 4% s 


creases with decreasing temperature from} 


Taste IV.—Mechanical Tests of Nickel-Molybdenum Irons. 


Type (A)* | ‘Type (B)t | Type (C)t | Type | Type Type (C)__J 
}-in. dia. 1}-in. dia. 2-in. dia. _|(A),$-in.|(B), 1}-| 2-:n. 4-in. | 6-in. | 
dia. |in.dia.| dia. dia. dia. J 
Heat Per Per 
No. | cent, | cent. | Break-| De- | Break-| De- | Break-| De- fF 
Ni. Mo ing flec- ing flec- ing flec- Values given in Ib. aq. im. ; 
‘load, | tion, | load, | tion, | load, | tion, yw ; 
Ib. in. Ib. in. Ib. in. 
3 0.1 0.04 _ _— 3,500 | 0.28 | 11,350 | 0.40 | 61,600 | ‘0,800 | 54,500 | 39,600 a 
4 1.0 0.50 | 2,780 | 0.22 | 4,000 | 0.32 | 13,290 | 0.50 | 86,000 | 63,200 | 51,500 | 54,500 — § 
5 2.0 0.50 | 2,620 | 0.22 | 5,000 | 0.39 | 14,110 | 0.57 | 95,300 | 83,800 | 74,800 | 53,200 — § 
6 3.0 0.50 | 2,560§) 0.23 | 5,580 | 0.42 | 13,720 | 0.55 — | 85,200 | 82,300 | 74,000 ae 
7 4,0 0.50 | 2,510 | 0.22 | 4,830 | 0.36 — — 
8 5.0 0.50 | 0.18 — | 12,470 | 0.50 — 
9 1.0 1.00 | 2,870 | 0.22 | 4,970 | 0.37 | 13,630 | 0.52 — | 88,000 | 71,700 | 58,000 <= 
10 2.0 1.00 _ _— 4,470 | 0.34 | 15,890 | 0.54 — | 92,100 | 80,500 — {73,00 5 
11 3.0 1.00 | 2,470 | 0.20 | 4,480 | 0.35 | 14,500 | 0.50 _ — | 82,500 — |71,400 | 
12 4.0 1.00 | 2,320 | 0.20 | 4,930 | 0.38 | 13,250 | 0.48 _— _ _ mn = 
13 5.0 1.00 | 2,280 | 0.20 | 4,070 | 0.32 | 0.40 — 
21 1.0 0.10 3,440 | 0.28 — 61,000 
22 | 1.0 | 0.30| — | — | 3,950}0.30} — | — — |63,200| — —|i-— 


* 12 in. between knife edges. 
§ Signifies flaw. 


dependence of physical properties on structure. 
Although a general decrease in tensile strength 
of both pearlitic and acicular structures is 
obtained with increased section size, this is to 
be expected from the increased grain size. How- 
ever, the same differential in strength between 
acicular and pearlitic structures is maintained. 
The fall in tensile strength in heat 5 as the 
acicular structure of the {-in. section is replaced 
by pearlite, is especially notable. 

Changes in trahsverse strength with alloy con- 
tent follow the changes in structure in the same 
manner as tensile strength. The very large 


+ 18 in. between knife edges. 
|| Signifies bad flaw. 


t 24 in. between knife edges. 
§ Broke in threads. 


about 1.7 per cent. to about 0.85 per cent § 
at 732 deg. C. 


already present. If silicon-carbon ratio is t00 7 
low, free carbide crystals will be present. — 
silicon-carbon ratio is too high, free ferrite; 
will separate. 

(4) At 732 deg. C., correct structure should 
be graphite and austenite with about 0.80 per 
cent. carbon in solution (combined carbon). | 
From this point, if cooling rate is slow am 
alloy low, a mixture of coarse carbide plates 

‘(Continued on page 52.) 


If the silicon-carbon ratio 8 | 
correct, this carbon is precipitated on graphite 9 
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lands Branch of the Institute of British 
Foundrymen, over which Mr. H. J. Beck pre- 
sided, Mr. Parkes, of the British Cast Iron 
Research Association, introduced Mr. H. 
Dunbeck’s American Exchange Paper as a 
basis for the discussion of synthetic sand 
practice. The following report of the discussion 
shows that this object was well achieved and 
much interesting information was elicited. 

Mr. H. J. Beck (Branch-President), in open- 
ing the discussion, congratulated Mr. Parkes on 
the lucid manner in which he had presented Mr. 
Dunbeck’s Paper, and said he had been using 
synthetic sand with pronounced success for a 
considerable time, but there was one point on 
which he would like a little more enlighten- 
ment. When making blackheart malleable cast- 
ings in sand bonded with bentonite, he had 
noticed there was a tendency for the castings 
to develop tears or hot surface cracks in irregu- 
lar sections. One particular casting which gave 
some trouble weighed approximately 40 Ibs. 
These defects had never been experienced when 
producing any of these castings in natural 
bonded sand using the same method of gating 
and feeding. The defects had been overcome 


me 


. of & by the addition of “ties” and the increasing 
nite @ Of fillets where radius permitted. Could Mr. 
first @ Parkes give any reason why these defects should 
™ occur when using synthetic sand? 
bide | Influence of Atmosphere 
nite Mr. BUNTING thought members should look 
type | at this Paper not from British practice, but 
(2), rather American, and this again not only from 
The the foundry standpoint but also from atmo- 
de® spherical conditions which in America are far 
rom | different from those in this country. Regard- 
ing the Americans producing a higher tonnage. 
™ they are considerably higher or more 
———'= mechanised than what is the case here. Syn- 
=e thetic sand is far more useful for mechanised 
“a » plants than it is for ordinary work. Mr. Parkes 
_— |) temarked that it was difficult to ram up, and 

When one considered that the majority of the 

» foundries in this country were on jobbing work 

more so than mechanised plants, the position 

was not so favourable. 
ed Synthetic sand was not altogether new. He 
— | had some experience with it about 40 years 
_ 7 4g0, with a result that the whole of the castings 
— [§ made were scrapped, together with the system. 
— | Probably if the same firm were to try it again 
60017) under the greater knowledge that existed to-day, 
= they would make a better job of it. One of 
000 | the factors against it in this country was that 
400 | there was a different moisture content in the 
__ §§ atmosphere which one had to consider. The 
ee moisture content has to be controlled more so 
a with a synthetic sand than it does with natural 
—— sand. One had to consider carefully the grain 

size, and without metallurgical control it was 

an impossibility to carry out successfully. 

Mr. Butters asked whether naturally-bonded 
cent. sands were as abundant in America and as good 
io 8% in quality as they were in England. 
ghite || Mr. Parkesstated that as far as he could judge 
irom information given both by American 
If ‘oundrymen and colleagues who had travelled 
rite extensively in America, deposits of naturally- 

@ bonded sand were at least equal to those obtain- 
ould @ able in this country. 

) per | 
The Two Bentonites 
‘ates BUTTERS, quoting from Mr. Dunbeck’s 


Paper 


wherein it was stated that “the base 
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Mr. Dunbeck’s Exchange Paper on ‘American Synthetic Sand Practice ”’ 
as Basi of Discussion by East Midlands Branch 


At the November meeting of the East Mid- sand may be a bonded sand, a low-bonded sand 


or an unbonded sand; an unbonded sand is 
preferable since the clay in naturally-bonded 
sand is usually neither efficient nor refractory,” 
said that he did not agree with this. His 
foundry used a local sand which was unrivalled 
for light castings. 

The Paper alluded to buckles and scabs, and 
these defects appeared in maximum develop- 
ment in the cope of the mould. This was also 
contrary to personal experiences. There was 
also some reference to malleable, and the state- 
ment was made that “ kaolinite clays have ade- 
quate hot strength for any job when properly 
handled. It may also indicate the source of 
some cracked castings in the malleable industry 
since an overtempered batch of sand has far 
higher hot strength than the same sand properly 
tempered.” 

He, Mr. BuTTERS, thought there was a danger 
of “hot tears” or fractures occurring in some 
designs of malleable castings, if a “ high hot- 
strength’ sand mixture was used, as their 
vulnerability to this type of defect was probably 
due to the natural characteristics of the metal, 
which was white in the “as-cast” condition, 
and had a double contraction. 

Nearby this quotation there was reference to 
bentonite. He had used a little bentonite, and 
there was a potential source of trouble unless 
the bags were labelled Southern bentonite or 
Western bentonite, as there was a considerable 
difference in the strengths. Towards the end of 
the Paper it is stated that “synthetic sands 
are almost always more refractory, and give 
higher sintering points than naturally-bonded 
sands. This results in better stripping and lower 
cleaning costs.” 

When he (the speaker) was trying bentonite 
out about 18 months ago, he examined its results 
from several angles. It was a success in the 
light castings shops, but from a heavy castings 
standpoint it was an absolute failure. He used 
the same type of sand with the same addition. 
The castings were flywheels, about 2 ft. in 
diameter and possibly 2 cwts. in weight, the 
maximum thickness on the rim being about 4 in. 

The castings carried a very rough finish, due 
to the sand being fused on the surface. He 
would like Mr. Parkes to explain why bentonite 
failed so miserably on these heavy castings. 
He still used bentonite, but he never had the 
same stripping qualities in heavy work as was 
the case by using Kidderminster sands. These 
sands have excellent qualities from a stripping 
standpoint. The coal dust is also another 
nroblem. Finally he asked Mr. Parkes as to 
what he considered to be the best substitute 
for bentonite. 
~ Mr. S. Beck said he had carried out a few 
tests using Fulbond in place of bentonite, and 
from these it appears to be a satisfactory sub- 
stitute, but one thing he had noticed was that 
the sand stuck to the pattern very badlv. He 
wondered if there was anvthing in the chemical 
composition to account for this, as this would 
be rather a serious matter if one changed over 
to Fulbond entirelv, particularly where metal 
patterns were usually used. 


Selection of Materials 


Under the heading “ Base Sands,” the author 
stated: “A svnthetic sand may be made from 
all new unbonded sand and clay. or from 
naturallv-bonded sand and clay or from com- 
hinations of these materials. and that there is a 
certain loss of sand on the casting which is 
replaced by daily additions of sand and which 
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will eventually compose the entire heap, and 


therefore the final result will be the same 
whether a start is made with a completely new 
synthetic mix or not.” 

Some time was bound to elapse before the 
base sand constituted the bulk of the mixture. 
Was one to work off an inferior mixture until 
this final result took place? If one were to 
use naturally-bonded sand with silica sand it 
would mean the smaller grains of naturally- 
bonded sand falling between the larger grains 
of silica sand and a mixture of very low per- 
meability would result. There would also be 
the question of bond. Would not there be a 
bad distribution of the bentonite due to the 
presence of the natural bond? He had achieved 
great success with synthetic sand, and believed 
this had been due mainly to the control, and he 
was of the firm opinion that to allow the 
naturally-bonded sand to mix with synthetic 
would mean that much of this control would 
disappear. 

He had been very interested in the tables of 
hot strength in combinations of bond clays, and 
agreed it was a problem that needed attention. 
He had recently used a smaller quantity of 
bentonite than usual and had made up the 
balance with another type of bonding clay, and 
this mixture had been used with a certain degree 
of evecess on iobs where tears had occurred. 

When choosing bonding clays. an important 
point to remember was its staying power or 
durability. A sand with certain bonding 
materials in it might have a very high bonding 
strength to start rapidly, and the sand would 
need reconditioning more often, making it un- 
economical for use. 

Would Mr. Parker consider a desi!ting anvara- 
tus an essential part in the preparation of sands? 
The author spoke of having a percentage of 
fines in sand. Was this necessary on all classes 
of work? If so, what would Mr. Parkes con- 
sider a suitable percentage as a basis. With the 
silica sand coming in contact with the metal. it 
is bound to have a wearing action on the silica 
sand, making a higher percentage of fines, and 
thereby lowering the permeability. 

About six months ago he found the permea- 
bility getting low and at the time he was adding 
20 per cent. of new silica sand. so he increased 
it to 50 per cent. for two weeks to bring the 
permeability to a satisfactory level. and from 
that time he had had no further trouble. 


Burnt Core Sand 


The experiments he had carried out 
using burnt core sand had been highly 
satisfactory, but the difficulty was that 


the largest amount of castings produced were 
made in naturally-bonded sand and, when the 
casting was taken out of the sand, the burnt 
core dropped into the sand, and to pick it out 
would mean getting a certain amount of natural 
bonding sand, making it unsuitable for use in 
synthetic sand. Another difficulty experienced 
was that a rather large amount of the core was 
not quite burnt, leaving a very hard lump of 
core sand. What method did Mr. Parkes re- 
commend for breaking uv these lumps. Would 
there be a tendency for the sand grains to be 
crushed in the breaking un in heavy roller mills? 

Finally, under the heading of “ Sands,” it had 
been mentioned that a foundry may be using a 
naturally bonded sand with a moisture of 7 per 
cent. and a permeabilitv of 90. Was there an 
actual case of a foundry using sand of this 
nature? If so. could the members have more 
information on this. as he felt sure his foundry 
would be interested? 


Too Easy? 

Mr. HALLAMoRE said that, when one read 
through the Paver. it almost anpeared that syn- 
thetic sand was the cure for all foundrv sand 
problems. Reading from the Paver. under the 
heading “ Mixing Mills.” one only had to have 
a mixture in any proportions of any sand, such 
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as used moulding sand, burnt core sand, new 
silica sand; also mentioned were gangway sweep- 
ings or any sand that can be collected around 
the foundry. Clay was then added by almost 
any method, and one had the required sand. 
Mr. Bunting had stated that synthetic sand was 
used mostly by mechanised foundries. Were 
there any American jobbing foundries using it? 
Mr. Parkes had stated that one disadvantage 
was the quick drying-out of the sand; yet one 
paragraph in the Paper said that the sand was 
often made by the night shift, so as not to hinder 
daytime production. Was this sand stored in a 
special hopper, or how was it dealt with? One 
objection to additions of new sand to restore 
strength was the resulting surplus by additions 
of used core sand, etc. Was not the same sur- 
plus obtained with synthetic sand? 


Author’s Reply 

Replying to Mr. Beck, Mr. PaRKEs said that 
in the Paper it was suggested that, where trouble 
was experienced through cracking of castings, a 
bonding clay with a lower dry strength should 
be used, Southern bentonite being recommended, 
especially for malleable castings. The bentonite 
which had been in use in this country for some 
time, and which, presumably, was the material 
used by Mr. Beck, was Western bentonite, which 
had a higher dry strength at all temperatures up 
to 1,000 deg. C. than any other single clay. Im- 
provement could be expected from the substi- 
tution of a clay with a lower dry strength, and 
quite a number were available in this country. 

He agreed with Mr. Bunting as to the diffi- 
culties to be expected when first using a syn- 
thetic sand in a jobbing foundry owing to the 
low moisture range over which the sand could 
be used, but thought that atmospheric conditions 
were more favourable here than in America. 
The difficulty was that the sand dried out before 
it could be used, and in the summer, when the 
trouble was at its worst, the American climate 
was both hotter and drier than English, and the 
loss of moisture would be more rapid. 


The Colour Test 


Replying to Mr. Butters, Mr. PARKES said 
that there were several types of scabs, but that 
the type described as a buckle occurred usually 
in the cope, the whole of the top surface of the 
mould collapsing in very bad cases. The scabs 
which Mr. Butters had found on the drag may 
have been due to some other cause. Little 
trouble would be experienced in differentiating 
between Western and Southern bentonites in a 
foundry in which both were used. In the first 
place, the containers would be labelled, and the 
only Southern bentonite he had seen in this 
country was sold under a trade name, whilst in 
case of doubt the appearance of the two 
materials was very different, Western bentonite 
— white and Southern bentonite greyish 

rown. 


Relative Refractoriness 


So far as refractoriness was concerned, all the 
silica sands used for preparing synthetic sands 
in this country were more refractory than red 
Bunter sands, such as those from Mansfield and 
Kidderminster, which contain up to 25 per cent. 
of fusible felspars. The rough surface on the 
heavy castings might have been due to the 
penetration of metal into the comparatively 
large pores of the synthetic sand, especially if 
the same amount of coal dust had been used 
in both cases. With sands of high permeability 
from which gas could escape very easily, the 
minimum amount of coal dust required to give 
a smooth blue skin would usually be higher 
than with close sands. 

With regard to alternatives to bentonite, 
Colbond had been in use with success for a 
long time, but supplies were not unlimited, and 
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the most promising of the new materials was 
fuller’s earth, sold by the Fuller’s Earth Union 
as Fulbond No. 1 and Fulbond No. 2. Com- 
paring these with bentonite it would be neces- 
sary to use 6 per cent. Fulbond No. 1 to re- 
place 5 per cent. bentonite to obtain the same 
green strength, and the dry strength would be 
about half that of bentonite, in which it 
resembles the clay present in red sands such as 
Mansfield. No. 2 resembled No. 1 in green 
bonding power but was nearly equal to ben- 
tonite in dry strength. 

Fulbond had been tried out on a fairly large 
scale in a number of steelworks with satisfactory 
results and it was hoped that the new plants 
in course of erection would be able to satisfy 
the whole of the demand for bonding clays. 


Sand-to-Pattern Adherence 

Mr. PARKES, replying to Mr. Beck, said that 
he had had no personal experience with Ful- 
bond in the foundry, but had not heard of 
the trouble mentioned by him. The most fre- 
quent cause of sand sticking to the pattern was 
high moisture content, and when changing from 
one clay to another it was important to remem- 
ber that different clays might require different 
amounts of water to produce a material which 
could be moulded. This point was mentioned 
several times in the Paper, and in Table I, the 
different types of clay were placed in order as 
regards the amount of moisture required by 
each type. Even where clays of similar mineral 
composition were concerned, differences would 
occur and it was quite possible that a sand 
bonded with Fulbond would give best results 
at a moisture content somewhat different from 
that required when the bond used was 
bentonite. 

With reference to durability, it was stated 
in the Paper that kaolinite clays are better than 
montmorillonite clays, although work done 
some years ago in this country seemed to indi- 
cate that this might not apply to all kaolinite 
clays. The most satisfactory practical method 
of measuring the relative durability of clays 
which were being used was to compare the 
amounts required to keep the strength of the 
sand constant under standard conditions, and 
so far as could be seen from the short time 
tests available, there was little difference between 
Fulbond and bentonite. 

When changing over a system from a close 
natural sand to a much more open synthetic 
sand, the change could be made gradually by 
altering the new additions or rapidly by replac- 
ing the old sand almost entirely. In the first 
case, aS was pointed out by Mr. Beck, the 
improvement in permeability would be slow, 
and in practice it was almost impossible to raise 
the permeability of a sand by 50 per cent. by 
means of new sand additions until those addi- 
tions formed more than half of the mixture. 
The same result could be obtained by removing 
half the sand in the system and making up 
with the new open sand, but in this case there 
would be a sudden change in such properties 
as the range of moisture content over which the 
sand could be worked, and some difficulties in 
moulding might be experienced. Unless, there- 
fore, there was urgent need to raise the per- 
meability of the sand by a considerable amount, 
it would be better to make the change slowly. 


Desilters 


Occasionally desilters were used with syn- 
thetic sands prepared by adding a clay to a 
silica sand, but they were usually unnecessary 
as most of the latter available in this country 
are so permeable that the presence of some 
fines was desirable to prevent surface buckles, 
to increase the moisture range and to improve 
finish. Cracking of sand grains in moulds did 
not appear to occur to any serious extent, 
especially in the presence of coal dust. 

When it was desired to use the sand from 
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oil-sand cores to make up the synthetic sand 
system, both core sand and moulding san¢ 
should be prepared from the same silica sand, 
in which case any core sand disintegrated by 
heat would fall into the system at the shake. 
out and give results equal to those obtained 
from new sand. Large fragments of core from 
the core knock-out could be broken down bh 
grinding, but the rollers should be raised a little 
from the pan to avoid crushing of grains when 
the mill is partly empty and aggregates should 
be sieved out of the ground material before it 
was used. It would be very difficult to recover 
disintegrated core sand from another sand sys- 
tem using a close natural moulding sand with- 
out including some of the latter, which would 
reduce permeability, but the larger fragments 
could be recovered. 

Natural sands with a permeability of 90 and 
sufficient bond for moulding had not been found 
in quantity in this country, but they have been 
worked on the Continent for many years. In 
particular, French and Belgian yellow and red 
sands were found with permeability ranging 
from 90 to 200 and strength from 10 to 20 
Ibs. per sq. in., and before the introduction of 
synthetic sands were used for the majority of 
the steel castings made in green sand in this 
country. 


Clay-Adding Methods 

Mr. PARKES said he could not agree with Mr. 
Hallamore’s description of the method of adding 
clay to a synthetic sand system, for while it 
was quite true that taking a number of different 
foundries it might be found that in one case 
the addition was made before the shake-out and 
in another at the mill, the amount used was 
carefully controlled, and the place chosen was 
the one which gave the best results for that 
particular plant. Used moulding sand repre- 
sented the bulk of nearly all synthetic sand 
systems, but in time the grain size and distri- 
bution of the used sand became the same as that 


of the new sand added, and a new sand wasf 


chosen which would give the properties desired. 
In many foundries the new sand was replaced by 
material recovered from oil-sand cores, and to 
some extent by floor sweepings, but the sand 
from which the oil-sand cores were made would 
in the first place have been found to give the 
properties desired of the moulding sand. whilst 
the floor sweepings would also be found to be 
of suitable grain size. 

It was quite true that some sand was carried 
away on the castings, and in most cases this 
was not considered worth recovering, so that 
sufficient sand from outside sources had to be 
brought in to replace it. With a synthetic sand. 
this reoresented the whole of the new addition. 
but with a natural sand, sufficient new sand to 
keep up the strength had to be added, and this 
was usually a much larger quantity. Accord- 
ingly a corresponding amount of used sand had 
to be withdrawn from the svstem to make way 
for the new. and all so withdrawn had to be 
dumped. although it might be quite a good sand 
except for a slight deficiency in strength. 


Vote of Thanks 
On the proposal of Mr. Dunleavy, seconded 
by Mr. Pollard, the meeting accorded a very 
hearty vote of thanks to Mr. Parkes, both 
speakers voicing the thought that he had made 
an admirable substitute for Mr. Dunbeck. 


Viscosity of Slags 

Further details of the new viscosimeter recently 
devised by L. Losana for the measurement of the 
viscosity of metallurgical slags are given by him 
in “ Metallurgica italiana.” In this instrument, the 
viscosity is represented by the force which mus! 
be applied to rotate a cylindrical body in the sub 
stance under measurement. As examples of the 
application of the instrument. the author gives 
details of measurements on CaO-SiO,-Al.O, systems 
at 1,400, 1,500, 1,600 and 1,700 deg. 
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STANTON-DAL 


IS CHARACTERISED by closeness of grain structure, unifor- 
mity of composition and fine graphitic carbon evenly distributed. 


IS PRODUCED to guaranteed analysis in seven standard grades. 


CAN BE MADE to customers’ individual requirements with 


total carbon from 2°6 per cent. upwards. 


SHOULD BE USED to tone up high phosphorus irons and 
scrap, to replace Hematite, and to produce castings for all high 
duty purposes. 


Users are invited to avail themselves of the Stanton* Technical 
Service which offers free expert advice on special mixtures and 


other Foundry problems. 
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Fuel Economy 
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and Efficiency 


DISCUSSION AT LONDON MEETING 


One of the series of meetings of those concerned 
with the supply, distribution and utilisation of 
coal, which are being held throughout the 
country at the request of the Mines De- 
a. and being organised by ten of the 
eading engineering and _ scientific institutions, 
was held in London on January 8. SiR HAROLD 
HartLey, who presided, said the object of 
the meeting was to arrive at the best use, 
in existing installations, of the fuel supplies 
now available. It was not a long-distance problem, 
but an immediate one. Admittedly there was a 
shortage of graded fuels and difficulty in getting 
the right kind of fuels where they were wanted; 
but war was a time for quick adjustment, and that 
was the contribution to the war effort which users 
were asked to make. Quite apart from adapting 
existing installations to use a different type of fuel, 
there were great economies to be made in the use 
of fuel generally in existing plant. 

Mr. D. R. GRENFELL, M.P. (Secretary for Mines), 
briefly addressed those present, and made a general 
appeal for the loyal co-operation of all concerned 
in this matter. He asked for a reduction in coal 
consumption, without any reduction in output on 
the part of industry, of 1 per cent. during the next 
six months, 2 per cent. for the following six months 
and up to 5 per cent. when this campaign got pro- 
perly into its stride. This, he added, would very 
considerably assist in the war effort and, at the 
same time, help the Mines Department in the diffi- 
cult task it had to perform under war conditions. 


Fuel Savings to be Achieved 


Dr. E. S. GRUMELL (Chairman, Fuel Efficiency 
Committee, Mines Department) first spoke of the 
magnitude of saving which it was hoped to achieve. 
He p aced the target at between 9 and 10 million 
tons, made up of 44 million tons, or 24 per cent., 
of the coal used in the generation of steam, gas, 
heat, etc.; 44 million tons, or 24 per cent., to be 
saved in the utilisation of steam, gas, heat, etc., 
after generation; and }$ to 1 million tons used in 
the production and transport of these 9 million 
tons. This, however, was not the only saving to 
be effected. If we could save 10 million tons, we 
should at the same time save 500 million train- 
miles, release more than 30,000 ten-ton wagons, and 
also 30,000 men. How was this economy to be 
effected? As a first step, the Secretary for Mines 
had addressed a letter to the managements of in- 
dustry throughout the country drawing their atten- 
tion to the need for, and the advantages of, 
economy, and askihg them to use their personal 
influence to encourage a greater interest in the 
use of fuel. The second step had been to approach 
trade and research organisations asking them to set 
up their own Fuel Economy Committees in each 
industry. The response so far had been most 
gratifying. The third step had been to arrange, in 
collaboration with the Board of Education, lecture 
courses for managerial staff. These would consist 
of six more or less elementary lectures, to be fol- 
lowed by a series of more advanced lectures. At 
the same time, demonstration courses were being 
arranged for firemen. These courses had already 
started in Manchester, and would be extended to 
other districts as soon as possible. Information 
about them could be obtained from the Divisional 
Coal Officers. There was also under consideration 
the general problem of the initial training of fuel 
engineers, together with subsequent refresher 
courses, and he invited the collaboration of the 
scientific societies in this matter. 


Efforts of Stoker and Boiler Makers 


Continuing, the speaker said that on the utilisa- 
tion side there had already been meetings with 
the stoker-makers and boiler-makers, which had 
resulted in the setting up of a Joint Committee 
not only to obtain the necessary information but 
to investigate ways and means of increasing output 
and flexibility. These stoker- and boiler-make-s 
had, without hesitation, provided an appreciable 
sum of money for investigations to be carried out 
by the Coal Utilisation Research Association. The 
Mines Department, in collaboration with other 
Government devartments, had also under con- 
sideration the setting up of one or more testing 
stations where independent investigations could be 
carried out. The coal industry could also be of 
material assistance in this problem by reducing 


the number of sizes of coal, a process which was 
going on slowly but could be speeded up. We 
ought to establish the exact relationship between 
size and combustion or gasification efficiency, and 
then relate these to coal preparation. There ought, 
also, to be a much greater liaison between con- 
sumers and producers. It was, for example, striking 
that hardly any pulverised-fuel plants had been 
erected recently but, on the other hand, plant after 
plant had been installed calling for graded fuel. 
One of the main difficulties in the preparation of 
fuel at the collieries was the treatment of fine 
slack. Probably the simplest way of dealing with 
this problem was to extract the fine coal in dry 
form and use it for pulverising. With regazd to 
che suitable distribution of coal according to its 
properties, other thah size, we were in a much 
better position now than ever before, thanks to 
the Fuel Research Board’s surveys, and, with this 
reliable information accumulating, together with 
information about appliances, it should be possible 
to improve distribution in the near future. It was 
essential that production, distribution and utilisation 
should be considered as part of a single problem. 


Steel Industry’s Contribution 

Mr. E. C. Evans (Director of Research, British 
Iron and Steel Federation) mentioned the results 
obtained by the Federation arising out of a fuel 
economy campaign which had extended over some 
15 or 16 years. In 1924, the Federation, faced 
with the fact that coal had changed from a cheap 
to a dear fuel, formed a Fuel Economy Depart- 
ment and, as a result of the work of that Depart- 
ment, whereas in 1924 the fuel consumption in 
blast furnace practice was about 40 cwts. per ton 
of pig-iron, in 1937, the last year for which the 
results had been published, it was 34.7, a very 
substantial saving. The steel-making consumption 
figures were even more satisfactory. In 1924 the 
fuel consumption per ton of ingots was 25.2 cwts., 
and in 1937 this had been reduced to 13.7 cwts. 
The total saving in fuel was from 6 million to 7 
m'llion tons of coal a year. That saving had been 
effected first of all by making the industry fuel 
conscious. A Fuel Economy Committee was estab- 
lished with local committees and many research 
committees. An Open Hearth Committee was 
established and, indeed, committees to deal with 
practically every aspect of fuel consumption in iron 
and steel practice. 

The methods adopted by these committees was 
uniform throughout. First of all. a statistical 
survev was made of the individual fuel consumers. 
Blast-furnaces and gas producers were examined. as 
were oven-hearth furnaces, and their performances 
were tabulated, and then it became possible to 
examine the prospects of improvements. The next 
sten was to instal systems of measurement. Some 
of them were very simple, and in the case of a small 
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furnace a wooden box was sufficient to enable thef 
fuel going in to be measured. Once the size of thef 
box and the amount of fuel it used were standard-f 
ised, it was possible to carry out effective measure- > 
ments very a. A technique of measurement > 
was thus built up with the assistance and co-opera-f 
tion of the instrument makers in the country. Inf 
1924 there was only one fuel officer in the whole of 
the iron and steel industry, but to-day every large > 
firm had a staff of fuel engineers whose sole duty > 
it was to control the use of fuel. 

In conclusion, Mr. Evans made an appeal tof 
the Mines Department. If, he said, fuel was to be 
measured, there must be something uniform to 
measure. In one case in South Wales which he 
had had to investigate, serious results were arising 
due to the lack of uniformity of coal. The fuel 
consumption was up and the output down. In one 
particular works he found that the coal coming 
in for gas producers was, at one time, 31 or 32 per 
cent. volatile, and immediately following was a pure 
anthracite coal. It was impossible to measure things 
like that, and his appeal to the Mines Depart 
ment—he knew there were difficulties—was to estab-f 
lish some degree of quality so that industrialists 
could make the most efficient use of what_ they 
were receiving. Let the quality be uniform. 
whether it be good or bad. 


Million-Volt X-ray Plant 
One of the first million-volt 3-milliamp. X-ray 
units ever built for industrial use is being installed 
by the Combustion Engineering Company, Inc., 
New York. for radiographic studv and examina- 
tion of welded seams in boiler drums and other 
high-pressure vessels. Drum walls for modern 
high-pressure vessels. ranging in thickness from 3 
to 5 in., can be radiographed quickly with this 
unit, the 5-in. plate requiring about 5 min., at a 
focal distance of 48 in., and the 3-in. plate can be 
nenetrated in 48 secs., at the same focal distance. 
With the 400.000-volt unit. the largest previous in- 
dustrial installation. the most practical focal dis- 
tance for these thicknesses is 32 in.. and at this 
distance the exposure time is considerably longer. 
taking 135 min. for the 5-in. plate and 24 min. for 
the 3-in. plate. In addition to the time saved in 
making each exposure. the longer focal length of 
the new eauinment reduces the number of ex 
posures necessary for a given area. The negatives 
from the new equipment will be of superior quality, 
it is claimed. providing sharp diagnostic details 
even at maximum penetrations. which are estimated 
to be as great as 8 in.. in good commercial time. 


Arerican Scrap Exports 


The great importance now attaching to the 
conservation of scrap supplies to the American 
iron and steel industry to permit it to cover 
war requirements, lends interest to the sub- 
joined table surveying the exports of American 
scrap iron and steel during the last five years. 
distinguishing between Allied and Axis destina- 
tions. 


Scrap in 1936-1940. 


(Net Tons.) 
—- | 1936. | 1937. | 1938. 1939. 1940 Totals 
To CouNnTRIES 
United Kingdo 408,659 948,838 433.829 569,288 | 1,085,756 | 3,448,270 
Canada a 71,357 207 R40 103,283 196,556 426,589 1,005 625 
China .. 33,544 39,553 11,306 39,054 24,674 148.131 
Totals* 517,162 1,199,427 554,124 810,446 1,551,279 4,632,438 
To Axts AND} -AXIS-CONTR|OLLED CoUNT|RIES. 
Japan.. ..| 1,184,536 2,146,889 1,547,617 2,270,076 1,079,141 229,959 
Italy .. - ws “| 319,341 427,161 486,883 477,004 359,434 2,069,823 
Spain .. 1,328 _ 13,103 25,441 59,670 99.542 
Switzerland is 28,249 98,949 
Hungary 6,481 7,386 1,959 ~— 13,998 29,824 
Sweden 17 34,268 1 73,341 13,903 121,530 
Belgium 4,922 52,487 19,190 1,934 1,101 79,634 
Norway 1,364 8,689 5,832 4,928 804 21,617 
Totals 1,517,989 2,670,880 2,074,585 2,852,724 1,556,300 | 10,672,478 
OTHER |CoUNTRIES. 
Totals 133,317 723,428, 729.713 343,548 | 54,280 1,984,286 
) 
Granp Tora. 2,168,468 | 4,593,725 | 3,358,422 | 4,006,718 | 3,161,859 17,289,202 F 


* Including British H onduras and Hong Kong. 
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UCO CYLINDER IRONS 


Foundrymen who have to meet high-duty 
specifications are more than half-way to their 
requirements if they start in the cupola with 
UCO Cylinder Irons. 


These are virgin irons, low in carbon and 
silicon. They have not been remelted, nor has 
scrap or steel been added. UCO Irons possess 
the well-known excellent Hematite characteristics. 
Because they are machine cast they are 100% 
usable iron, without sows, and free from adhering 
sand, 


UCO Irons give strong, close-grained and 
uniform castings, free from porosity, resistant 
to wear and to heat, easily machined. 


Write for a copy of “Workington & — meunm 
Distington Hematite Irons,” Ref. W.220, 
which gives analyses and properties of  iaeussup 
UCO grades. 


WORKINGTON IRON & STEEL CO. 


Branch of The United Steel Companies Limited 


WORKINGTON CUMBERLAND 


Telephone: Workington 206 Telegrams: “Mosbay” Workington 
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Making Steel Castings; 


By JoHN Howe 


Probably there is no specific practice that, if 
generally adopted, would result in faster per- 
formance or greater production of steel castings, 
than redesigning in such a way as to make the 
finished article by a combination of casting and 
welding. This is particularly true of medium 
and heavy parts, such for instance as many ship 
castings. In these, light and heavy portions are 
frequently combined in such a way as to result 
in a large number of intersections that constitute 
“hot-spots.” By this, the foundryman means a 
portion of a casting that is necessarily of greater 
volume per unit of surface than the adjacent 
parts, and therefore solidifies later than the 
thinner portions of the piece. The result is 
often either a shrinkage cavity, a tear, or both. 

To prevent the formation of such defective 
spots, pattern alterations are only partially suc- 
cessful, and much time has to be spent in the 
foundry, placing chills, cutting brackets, mould- 
ing blind heads, and so forth. Were this the 
only extra expenditure of time involved, the 
case would be bad enough. Quite often, how- 
ever, the moulders’ efforts do not suffice to 
prevent the formation of some defects, which 
are found by visual and radiographic inspection. 

The defective portion then has to be 
chipped away until only sound metal remains, 
the resulting cavity is repaired by welding, and 
in important castings the weld is re-radio- 
graphed to be certain it is sound. If a defective 
weld be discovered, all or part of the weld 
metal has to be chipped out and the job re- 
welded and re-radiographed. There is no par- 
ticular doubt that, in hundreds of cases, as 
strong a job would be secured if the piece were 
designed in the first place to combine one or 
more castings, with plate or structural steel, 
welded together at the intersections. Sometimes 
so much of an integral casting is chipped away 
before welding that the intersection consists 
largely of weld metal, and cannot possibly be 
stronger than a welded joint between cast and 
rolled metal, or between casting and casting. If 
designed in this manner, the time spent in pre- 
liminary radiographing and chipping out defec- 
tive metal is saved, to say nothing of the time 
spent by the moulder and mould-closer in 
placing chills, cutting brackets, etc. 

In concerns which both design and make the 
part, this combination of the arts of the founder 
and the welder has already made enormous 
strides. It remains for the simon-pure steel- 
foundries to follow in the footsteps of their 
more fortunate brethren—a step, of course, that 
can only be taken with the full co-operation of 
their customers. The latter would do well to 
send their engineers and designers to study the 
methods of the progressive machinery builders, 
who are already so successfully pointing the way. 


Contracts Open 


Bootle, January 30—Iron castings, bolts, rivets, 
etc., for six or 12 months from April 1, for the 
Corporation. Mr. W. A. Harrison, borough engi- 
neer, Town Hall, Bootle. 

London, N., February 13—Pipes and fittings, for 
the Tottenham Borough Council. Mr. E. Townson, 
town clerk, Town Hall, Tottenham, London, N.15. 

London, W., February 6—Iron goods for 12 
months from x 1, for the Kensington Borough 
Council. Mr. F. Webster, town clerk, Town Hall, 
Kensington, London, W.8. 

Tamworth, January 24—Sanitary pipes for the 
year ending March 31, 1943, for the Borough 
Council. Mr. J. Lewis Bleazard, borough engineer, 
Municipal Offices, Tamworth. 

Todmorden, February 6—Iron castings for the 
year ending March 31, 1943, for the Borough 
Council. Mr. F. Tunnell, borough engineer, Muni- 
cipal Offices, Todmorden. 


* One of a series of short articles yr in “‘ Metals and 
covering the general subject up munitions 
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The New National Service 
Act, 1941 


The National Service Act (No. 2), 1941, is much 
more comprehensive, as regards Governmental 
power, than the 1939 and 1941 measures, as this 
new Act not only directs that the compulsory ser- 
vice provisions of those Acts, which apply to the 
Armed Forces (Navy, Army, Air Force) and such 
Civil Defence Forces as the Police War Reserve, 
National Fire Service, and Civil Defence Reserve 
shall apply to persons of eighteen years to fifty 
years (limit raised from forty years), but power is 
given to use men and women of any age in industry 
and other civil defence work. Registration by 
rising age stages will be ordered by Proclamation 
for persons under the 1940 and 1941 Acts and by 
Defence Regulations for other service (¢.g., industry, 
part-time civil defence, Home Guard, or any other 
service). 


Postponement of Service 

Postponement of service can be obtained by the 
employer for an employee on the grounds that 
employee is engaged on work of national import- 
ance (this term covers services considered essential 
for the community) and an employer or a person 
self-employed can apply similarly under these rules 
for personal postponement, but application (to rele- 
vant Employment Exchange) must be made before 
an Enlistment Notice is received. 

Moreover, postponement can be applied for by 
any person on the grounds of exceptional hardship 
under three heads:—(1) Domestic position; (2) indi- 
vidual circumstances and other cases; and (3) busi- 
ness responsibilities; but medical examination must 
first be undertaken and then application (forms are 
obtainable at this examination on request) must be 
in within two days afterwards. For these rules a 
Military Service (Hardship) Committee functions, 
and, for postponement to be allowed, the Com- 
mittee must be satisfied that the hardship likely to 
ensue is more than usually attends the taking away 
from civil life, under (1) the circumstances of the 
dependants of the applicant being taken into 
account and, under (2), those of the applicant. To 
be successful under (3), the Committee must be con- 
vinced that time is required for disposal of the 
business or making the necessary arrangements for 
carrying on, and that time is required for either of 
these purposes. Until this Act as regards (3) no 
postponement could run for more than _ twelve 
months in all, original certificate and renewals com- 
bined; now this limitation to one year is removed. 
The foregoing applies to both men and women 
and appeals from a Hardship Committee can be 
made to the Umpire and, as regards employment 
matters, to a local Appeals Board of the Ministry 
of Labour. 


Interesting Items 


Older men called up will not be posted to in- 
fantry and such like units, it being stated that these 
men shall do static or sedentary duties. 

Starting from January 1, 1942, and then by steps 
of a year each month, the reserved ages for men 
will be increased. As example, if an occupation is 
reserved at 25 on December 31, 1940, it will be 
26 on January 1, 27 on February 1, and so on, 
so that, unless over those ages, the worker (subject, 
however, to the postponement and retention provi- 
sions explained) will be liable for service with the 
Colours. 

There will be no more concerns accepted as 
protected establishments, and employers in respect 
of those already accepted as such will be notified 
individually, as regards action to be taken by the 
reserved ages being raised. 


South African Mineral Output 


_ The South African base-minerals industry con- 
tinues to expand. Production during the six months 
to the end of last June totalled 11.48 million 
short tons—an increase of 18 per cent. over the 
comparative figure for 1940, which was 9.74 
million tons. Coal output was 10,621,630 short 
tons (against 9,076,101 tons in the first half of 
1940), iron ore output 471,444 (299,519) tons, man- 
ganese ore output 245,919 (212,713) tons, and 
chrome ore output 72,406 (91,258) tons. Exports 
of chrome ore were 88,506 tons, against 50,612 
tons, and of manganese ore 151,423 (166,092) tons. 
Iron ore exports were 173,000 tons, against nil in 
= a half of 1940 and 155,277 tons in second 
alf. 
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Allies v. Axis 


COMPARATIVE STEEL CAPACITIES 


According to the American Iron and Steel Inst. 
tute, the United States alone can produce thre 
tons of steel for every two tons that can be mag 
by Germany, Italy, Japan and all the Axis. 


dominated countries of the world put together — 


Even if two-thirds of the Russian capacity should 
fall into the German hands, the United Siaie 
and the Allies could still make 60 per cent. mor 
steel than Germany and the rest of the world. A; 
the close of 1941, the American stee] industry hag 
a capacity of approximately 88,000,0U0 net tons oj 
steel per year. 
are not published by foreign countries, but th 


Comparable statistics of capacit) 


records of maximum production in peak yeanf 


represent a measure of capacity. 


According to the best intormation 
appiOxumaicly 6U,6UU,0UU per year can be pro- 
duced by Germany, Japan, and all conunenia| 
kuropean steelmaking nauons except  Kussia, 
American steel capacity exceeds that toial by 
to 5U per cent. Steel capacity of the Britsh 
Empire 1s approximately 2u,ovu,vv0 tons per year, 
while that of Russia is about 21,8uU,VUU tons. 


available, 


Together, the steel capacity of the United States, — 


Ine priush Empire ana Kussia 1S aOOUl 


toms per year, or nearly 12U per cent. more wage 


that of the Axis 


About 60 per cent. of the Russian steel capacity 
is beueved to be located in the ceniral and soumem 
areas of that counury. If Kussia snouta lose ine 
enure steel capacity of these areas, approxumaiel) 
tons of steel could sull ve prouuced 
annually by the American and Britush Empire sieel 
indusiries plus the remaiming 40 per cent. ot 
Russian steel making capacity. 


Axis Potential 

By comparison, the Axis and Axis-dominated 
countries could make only about 73,7UU,UUU tons ol 
steel per year even though they could operate ai 
full capacity all the steel making facilities in ceniral 
and southern Russia, which seems doubtful. 


and Poland have produced as much as 29,600,0W 


tons of steel per year, equivalent to about half the > 


total steel capacity owned by 
dominated countries. 

French steel capaciiy is estimated at 10,700,000 
tons, the tonnage actually produced in 1929. In 


Axis and Axis: 


no succeeding year, however, did French steel come 
It is likewise} 
necessary to go back to 1929 to establish peak pro > 
duction and probable capacity in Belgium, 4,500,000 


within 12 per cent. of that total. 


tons. 


Japan’s steel capacity is about 7,100,000 ton > 


per year, based on 1940 output. Italian sitet! 
capacity is about 3,000,000 tons, the production 
peak reached in 1939. Luxemburg’s steel industry 
rearched its maximum output in 1929, whet 
3,000,000 tons were produced. The steel produc: 
tion of Hungary, Spain and Sweden probably should 
be considered as largely under Axis domination 
Together those countries can produce abou 
2,700,000 tons of steel annually based on pas! 
performance. 


Of possible significance is the fact that France. 
Belgium and Luxemburg, conquered by German) 
in the 1940 campaigns, reached their peak of stet! 
production in 1929, and failed to reach that level 19 
any later year. On the other hand, Germanys 
steel production in 1935 was almost back to the 
1929 level, and German output from 1936 throug! 
1940 was in excess of 1929. Similarly, the preset! 
estimated capacity of the United States, the United 
Kingdom and British Dominions, and _likewis 
Russia, is much greater than in 1929. 


was 20 per cent. greater than in 1929. 


Steel production in the United Kingdom reached F 
a peak of 15,100,000 tons in 1939, and is said oF 
have dropped only slightly below that total in 194 > 


despite bombings and the blockade. Canada ane 


South Africa are each establishing new productio" 


records in 1941 as Canada produces 2,600,000 ton: 
and South Africa 400,000 tons. Data for 1941 ar 


not available for Australia and India, but in each 


case the output of steel in 1940 represented a ne¥ 
peak. Australia produced 1,300,000 tons last yea! 
and India 1,200,000 tons. The Russian steel in 
dustry made its maximum recorded output in 19 


The 
steelworks of Germany, Austria, Czechoslovakia 


Americal 
steel capacity, for example, by the end of 1% F 


— 
— 
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Present day conditions call for an even larger range of Warner 
Pigs—in fact we wish we could litter our stock ground with 
them. 


At any rate we are producing many analyses which, though 
they may not be so familiar to the Foundry Trade as our 
ordinary grades, are helping numerous firms to solve their war- 
time problems. 


If we can help you, we help Britain to become ““Mightier Yet ” 
—that is our conception of war-time service. 


Special Pig trons 


WARNER AND CO. LTD., CARGO FLEET, MIDDLESBROUGH 
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Trade Talk 


WILLIAM BEARDMORE & COMPANY, LIMITED, 
Glasgow, have contributed £150 to the City of 
Glasgow Central War Relief Fund. 

ACCORDING TO Ministry of Labour figures, the 
number of men and boys registered at employment 
exchanges in Great Britain as wholly unemployed 
at December 8 was 92,343, a decrease of 2,992 
compared with November 17. Of this total 27,578 
had been classified by interviewing panels as un- 
suitable for ordinary industrial employment. 

THE CONTRACT FOR THE SUPPLY to Glasgow of 
coke-oven gas from the ironworks of Bairds & Scot- 
tish Steel, Limited, has been approved by the Cor- 
poration. The arrangement is that the city will 
receive surplus production from the blast furnaces 
amounting to 2,500,000 cub. ft. per day during the 
week, and a slightly larger quantity at the week-end. 

THe SCOTTISH CounciL of the Iron and Steel 
Trades Confederation has arranged a conference 
with the employers to discuss the claim for an 
increase of 9s. a week for auxiliaries who are 
semi-skilled men in the heavy sections of the 
industry. Recent awards for the lower grades 
raised their wages at some plants to a higher stan- 
dard than that of the auxiliaries. 

THE INAUGURAL MEETING of the National Associa- 
tion of Non-Ferrous Scrap Metal Merchants was 
held in London recently. Mr. Harry Barnard, 
of H. B. Barnard & Sons, was elected president, 
and Mr. Malcolm Garnham, of J. B. Garnham & 
Sons, vice-president. The following were elected 
members of the Council: Messrs. S. Goodman, R. 
Hague, R. J. Coley, L. Lazarus, E. Warburton, 
P. Benson, M. Bowes, S. Platt. E. M. Gollance, 


G. Taylor, V. Brenner, A. E. Milner, M. C. 
Engers, J. Cohen. 
FURTHER CONTRIBUTIONS to West of Scotland 


hospitals, charitable institutions and other funds 
during the year 1941 by employees of local firms 
include the following:—Bairds & Dalmellington, 
Limited, works in Ayrshire and Dumfriesshire, a 
record contribution of £9,564: Stewarts and Lloyds, 
Limited, £5.906; Dobbie, Forbes & Company, 
Limited, Larbert Foundry, £286; H. Cruickshank & 
Company, Limited, Denny Ironwo~ks, £542: Blan- 
tyre Engineering Company, Limited, £154: Graham- 
ston Iron Company, Limited, Falkirk, £331. 

GIVING A LIST OF INDUSTRIES in connection with 
which central compensation funds have been estab- 
lished, Capt. WATERHOUSE (Parliamentary Secretary 
to the Board of Trade) indicated that it included 
steel sheets. Asked if he could say, in general 
terms, whether any pavment of compensation was 
made in respect of business which up to the date 
of their merging were on a non-profit basis. Capt. 
Waterhouse said that these pavments had nothing 
to do with profitability or unprofitability. They 
were designed to enable firms to remain in being 
so that they might restart after the war. 

THE SHEFFIELD SOCIETY OF ENGINEERS AND 
METALLURGISTS will hold its annual general meet- 
ing on Saturday, January 24, at the Roval Victoria 
Station Hotel. Sheffield, when Dr. Huch O'Neill, 
M.Met., chief metallurgist, L.M.S. Railwav Com- 
pany, will read a Paver entitled ‘ Meta!lurgical 
Reauirements of a Railway Companv.” He will 
deal with the requirements for steam, diesel, electric 
and petrol motive power: all-metal rolling stock: 
all-metal track and signal apparatus: bridges and 
buildings; marine department; light-weight con- 
struction; meta!lurgical requirements re weldahility, 
resistance to corrosion and low notch-sensitivity: 
and recovery and reclamation of ferrous and non- 
ferrous scrap. 

DuRING AN ADDRESS on “ Training of Craftsmen 
in the Engineering Industry.” read bv Mr. F. H. 
Reid, Principal of the Sunderland Technical Col- 
lege. before the North-East Coast Institution of 
Engineers and Shipbuilders. it was suggested that 
the period of apprenticeship should be reduced. 
Mr. Reid said that the apprenticeship period could 
be cut down under a svstem of training in tech- 
nical schools. and he suggested that there should be 
no loss of waves for time spent in colleges. The 
speaker proposed that during a three months’ pro- 
bationary period the vouth should receive practical 
instruction in a properly equipped and staffed train- 
ing workshov in a technical college. His general 
education should be continued at selected classes 
at the technical college. Those boys who had 
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The Week’s News in Brief 


acquired certain training and skill in junior tech- 
nical schools should be exempt from the proba- 
tionary period. They should be credited with eight 
months of their apprenticeship immediately on 
entering the works. Mr. Reid said that on com- 
pletion of a three-year course of part-time day and 
evening study, the apprentices could be credited 
with an ordinary national certificate in engineering. 
Mr. John Neill, a director of the North-Eastern 
Marine Engineering Company, Limited, referred to 
the lack of interest in evening classes shown by 
apprentices. At his works, he said they employed 
about 1,200 apprentices. Although they were en- 
couraged to attend classes and received awards for 
doing so, only one-quarter attended. Mr. Neill 
asserted that the high wages now being paid to 
apprentices were in the long run against their in- 
terests and against the interests of the engineering 
industry. 


Personal 


Mr. J. J. SHEEHAN, A.R.C.Sc.1., the well-known 
expert on foundry sands, has joined the staff of 
the Coneygre Foundry, Limited, of Tipton. 


Mr. G. E. ROoBerTS, who is principal of the 
Coventry Malleable & Aluminium Company, 
Limited, has been made a Justice of the Peace for 
the City of Coventry. 

Mr. A. N. E. MCHAarFFieE: has been appointed 
secretary of the British Thomson-Houston Com- 
pany, Limited, in succession to Mr. F. Fraser, who 
retired at the end of 1941. 

Mr. W. TYLDESLEY, secretary, and Mr. J. W. 
Davies, -neral works manager, have been elected 
directors o1 Ferranti, Limited. Mr. James Clarke, 
assistant secretary, has been appointed secretary. 

Pror. C. J. HAWKES has been elected chairman 
of the North-Eastern Branch of the Institution of 
Mechanical Engineers. He is professor of engi- 
neering at King’s College, Newcastle, of Durham 
University. 

Mr. K. J. ZWANGIZER, an associate member of 
the South African Branch of the Institute of British 
Foundrymen, has been appointed Technical Officer 
to the Netherlands East Indies Government at their 
naval base. 

Mr. Grecory J. Comstock has been appointed 

Professor of Powder Metallurgy at the Stevens 
Institute of Technology, Hoboken, N.J. This is 
the first appointment to a full professorship in 
powder metallurgy in any institution in the United 
States. 

Mr. W. T. Coates, secretary of the Dry Docks 
Department of Swan, Hunter & Wigham Richard- 
son, Limited, Wallsend and Walker-on-Tyne, has 
retived after 54 years with the company, Mr. 
C. S. Swan, chairman of the firm, has made him 
a presentation on behalf of the company. 


Mr. RONALD WepssterR, President of the Hvydro- 
blast Corporation of Chicago, is giving a talk on 
the subject of the water and sand cleaning of 
castings next Satuvday before the Birmingham 
Branch of the Institute of British Foundrymen at 
the John Watt Institute at 2.30 p.m. 


Sik WILuiaAM J. LarkE, K.B.E.. has been appointed 
Controller of Non-Ferrous Mineral Development 
in the United Kingdom. by the Ministry of Supvly. 
The Non-Ferrous Metallic Ores Committee. of which 
Sir William Larke is chairman and which has, 
since March, 1940. been inquiring into means for 
increasing the production of non-ferrous ores. will 
continue its work and its advice will be available 
to the Controller. On the advice of that Com- 
mittee the Ministry of Supply have already assisted 
in the production of a number of minerals in the 
United Kingdom. 

LorpD DuDLEY GorDON, at the meeting of the 
F.B.I. Grand Council on Wednesday, January 14, 
was nominated president of the Federation for the 
third successive vear. Lord Dudley Gordon, who 
is chairman of J. & E. Hall. Limited. engineers, 
is an ex-president of the British Engineers’ Asso- 
ciation. After serving fo- a number of vears on 
the Grand Council of the Federation of British 
Industries, he was appointed deputy president in 
1939, succeeding to the presidency in 1940. He 
is the second son of the first Marauess of Aber- 
deen and. in the last war. served in the 9th Gordon 
Highlanders, becoming Colonel of the battalion 
and receiving the D.S.O. in 1917. 


JANUARY 22, 1942 


Mr. A. J. WESSON has retired from the position 
of Director of Re-Rolled Steel Products ané 
Wrought-Iron Products with the Iron and Stee 
Control, for urgent private reasons. Mr. Wesson 
has been associated with the Control since it 
formation, where his great knowledge of the re 
rolling side of the industry has proved mog 
valuable. At the request of the Controller Mr 
Wesson has agreed to remain available for con 
sultation from time to time on any particular poinf 
that may arise. Mr. Wesson has been succeeded 
by Mr. Gavin Cowper, who will combine his ney 
appointment with his former post of Director fo 
Discavds. Mr. E. HuGuHes has been appointed 
Assistant Director of Re-Rolled Steel products and 
Wrought-Iron Products. 

Wills 
Duearp, H. A., of Dorridge, near Birmingham, 

metai manufacturers 
Ferrier, W. A., managing director of the Midland 

Ironworks (Newark). Limited... 

Autison, F. G.. of Wolverhampton, 
of British Lock Washers. 
Batrour. Georce. M.P.. 

Balfour. Beatty & Company, Limited 
Atkinson, H. G.. chairman of Benton & 

Limited, brassfounders. of Birmingham . 
Morray, W.. director of the Amalcamated Metal 

Corporation, Limited. and other companies 
Lysacnt, S. R.. of Mallow. Co. Cork. deputy- 

chairman of John Lysaght, Limited (estate 


£248, 86 
£72,485 
£13.21 

£191,5% 

£357,712 


a director 
Limited ... 
founder and head of 


Stone, 


£22,008 


Neatr. R. E.. of Sheffield. a director of John 

Bedford & Sons, Limited, steel and_ tool 

manufacturers £2,1% 


Winer. Dr. W. T., engaged on research work 
in the Depnartment of Refractory Materials 
at Sheffield University 

Wincott, Harry. of Eeclesall, Sheffield. chairman 
and managing director of G Wincott, 
Limited. industrial furnace builders ... 

Brown. chairman and joint managing 


£2,353 


£14,108 


director of William Simons & Comnany, 
Timited, engineers and shipbuilders, 


Obituary 


Mr. ARTHUR FREDERICK ROBERTS CAIRD. manag: 
ing director of the Alumininm Castings Company) 
Limited. Greenock. died suddenly on Januarv 11. Ff 

Mr. WILLIAM GArSIDE CooK, managing directa 
and secretary of William Cook & Sons (Sheffield)f 
Limited, steel and tool manvfactn-ers, 
recently. He was also a director of William Coolf 
& Sans (Glasgow), Limited. 

Mr. JOHN SAMUEL Forster, of Coselly, Bilstorf 
has died, in his 75th vear. He was managing 
director of the Bilston Stove & Steel Truck Comp 
pany, which he founded in 1974. and was also # 
director of the Loxdale Foundrv. Rilston. 

Mr. Max JOHN RAILING. vice-chairman and ioing 
managing director of the General Electric Camnany 
Limited, died on Wednesday week at h's home if 
Reading at the age of 73. Entering the service of 
the GE.C. more than 45 vears aco. he becams 
general manager in 1910 and in 1929 ioint manag 
ing director. Four vears later he succeeded to th 
position of vice-chairman. Mr. Railing was als 
vice-president of the British Electrical and Alle’ 
Manufacturers’ Association and a_ director 
various other electrical comnanies. 


New Scrap Collection Campaign 
A new drive for the collection of iron and ste¢! 
scrap is announced by the Ministry of Works. It 
is to be nation-wide, and the object is to replace 


supplies hitherto received from _ the Unitech 
States of America. The aim is an addy 
tional 40,000 tons a week outside thf 


quantity handled by scrap merchants in the ordinan 
course of business. About 95 per cent. of the scrap 
has been cleared from damaged buildings, it * 
claimed, and the salvaging of the bulk of th 
remaining 5 per cent. is not an economic propos: 
tion. The Ministry is therefore looking to othe! 
sources, the home, the farm, commercial premises 
derelict properties, disused machinery, pitheat 
equipment and the like. Every Government de 
partment is co-operating, and troops will be use 
where possible to clear the scrap from rural dumps 
The campaign will fall roughly under thre 
heads:—(a) A national survey of all idle iron ant 
steel in lots of over 3 tons in any one place. Thi 
survey is being accelerated, and it will be maéé 
compulsory to disclose all such metal. (7) Clear 
ance of local dumvs to which lots of less thaf 
three tons should be sent as quickly as possible 
(¢) Acceleration of the collection of railings. 
Mr. G. M. Carter. structural ensineer. of Nev; 
castle-unon-Tvne. has been avvointed Directer 
Demolition and Recoverv. and is in charge of a! 
the scrap recovery work for the Minister of Work: 


: 


MAIN ARMY IS 
OVERWHELMED 


... Gad Cack TM REFRACTORIES 


HFT is basic to industry. It governs 

countless human activities and 
events, from the “ world of headlines ” 
to commonplace everyday happenings. 
Getting good value from heat depends 
upon how it is controlled and its energies 
harnessed. That is definitely the function 
of Refractories — best performed by 
proved suitable refractory products, i.e. 
refractories with a record of high perform- 
ance under severe furnace conditions. 
This narrows the selection to products 


manufactured by firms possessing a 
comprehensive knowledge of service con- 
ditions in every industry. It necessitates 
the use of materials consistently uniform 
in quality, and made in moderniy equip- 
ped plants under constant and competent 
supervision. Throughout industry, 
wherever men use refractories, you will 
find G.R. products widely used because 
they furnish a complete answer to the 
need for strong, stable and lasting furnace 
structures and linings. 


G.P.41 


PIREBRICKS . BASIC BRICKS 
ACID-PROOF MATERIALS 
CEMENTS .-PLASTICS . INSULATION 


SILICA BRICKS . SILLIMANITE . SANDS 


General Refractories 


LIMITED 


HEAD OFFICE: 


GENEFAX HOUSE, SHEFFIELD, 
TELEPHONE 31113 (6 LINES) 
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FOUNDRY TRADE JOURNAL 


Raw Material Markets 


Iron and steel requirements of important con- 
i to be met promptly, and the fact 
are having to incorporate grades 
unaccustomed, does not materially 
their final results. High-phosphorus and 
grades of iron are being utilised exten- 
sively to eke out available supplies of low-phos- 
and hematite irons, 

also playing 


needs. 


to which they are 


Pig-lron 


MIDDLESBROUGH—Business in the North-East 
Coast iron trade is now largely confined to con- 
suming centres in the immediate vicinity, whereas 
in pre-war days large quantities of iron were 

ed to buyers in other parts of the country 
and in Scotland. This important change has been 
brought about by the necessity for local ironmakers 
to concentrate their attention on meeting the re- 
quirements of the steel] plants. Thus, big tonnages 
of basic iron and hematite are being produced on 
the North-East Coast; output of Cleveland foundry 
iron is now of little consequence, and consumers 
are having no difficulty in procuring adequate 
tonnages of high-phosphorus iron from _ the 
Midlands. Hematite is not easily obtained, but 
delivery allocations for the first ages of this year 
represent an increase on those for the last period 
of 1941. The Control have fairly considerable 
stocks of hematite at their disposal, but it is hoped 
that these will not have to be drawn upon too 
freely. | Consequently, hematite is sold only to 
really important users, who are unable to fulfil 
their commitments by using alternative grades. 
Supplies of low-phosphorus and refined irons are 
fairly easy. 


LANCASHIRE—Business in pig-iron is only of 
moderate extent, the bulk of the demand emanating 
from machine-tool, heavy electrical, and some other 
speciality foundrymen, who have a large volume of 
Government work on their books. The needs of 
the light-castings makers and jobbing founders are 
easily satisfied, and show no sign of improvement. 
Ordinary domestic castings are not much in request 
at the present time, and while wartime conditions 
— trade is likely to remain at a low ebb. 

ery few makers are in a position to take on 
special work for the Government owing to the 
nature of their plant, which is unsuitable for the 
production of the heavier castings required for the 
war machine. 


MIDLANDS—tThe supply position of hematite 
is by no means favourable, and applications for 
purchasing licences are automatically rejected unless 
backed up by special evidence that the material 
is essential to the fulfilment of urgent Government 
orders. Alternative grades of iron may usually be 
put into mixtures with efficient results, so that the 
shortage of hematite is often not a great handicap 
to production. Fairly good quantities of low- 
phosphorus iron are coming forward, while 
deliveries of high-phosphorus and refined descrip- 
tions are fully adequate. Demand for engineering 
castings is brisk, and will doubtless become even 
more insistent, but the position of the light-castings 
trade is not very happy, as the volume of Govern- 
ment orders is quite insufficient to make up for 
the substantial decline in the demand for domestic 
castings and the loss of the major portion of the 
export trade. Jobbing foundries, on the whole, 
have a fair amount of work on hand. 


SCOTLAND—Deliveries of pig-iron are still be- 
hind schedule at times, and producers are experi- 
encing some difficulty in keeping their customers in 

ssession of enough iron for immediate needs. 

ority users, of course, are not handicapped ex- 
cept in so far as they cannot build up stocks. The 
lig t-castings trade is nothing like fully employed, 
and conditions here are very different from those 
prevailing among makers of heavy castings, who 
are operating to capacity on contracts distributed 
by the various Government departments. In a few 
cases, however, producers of light castings have 


been able to adapt their plant to cope with official 


business, thus ensuring steady working for them- 
selves. 


Coke 


Deliveries of coke to the foundries continue to 
be subject to temporary delays, although transport 
facilities and not absence of supplies must be held 
responsible for this. The coke ovens, in fact, have 
large tonnages on hand. Only in a few instances 
have the delays inconvenienced consumers, how- 
ever, as large stocks have been accumulated at the 
receiving points. 


Steel 


Heavy-steel makers have fairly substantial com- 
mitments for the first quarter of the year, although 
at the present time it seems doubtful if all the 
works will be fully engaged over the entire period, 
and some of them are likely to be able to accept 
additional orders, especially for sections and heavy 
joists. Shipbuilders, tank and’ boiler makers are 
continually pressing for deliveries of heavy plates, 
and there is every indication that business in this 
department will remain very keen over a long period 
ahead. Sheet mills’ order-books are well filled with 
Government specifications. Makers of special alloy 
steels, of course, tend to become increasingly active, 
and there can be no recession in the demand while 
production of munitions, armaments, etc., is being 
enlarged, as these qualities are used more and more 
freely for this purpose. 


Scrap 


Consumers of iron and steel scrap are fervently 
hoping that the new plans for the collection of old 
metal will prove 100 per cent. successful. Essen- 
tial users are getting their demands met, but sup- 
plies of certain grades are not very plentiful. Con- 
sumption of scrap has expanded very considerably, 
and the peak may yet be some distance away. Mer- 
chants are having no difficulty in disposing of all 
the old metal offered to them. In recent months 
large tonnages of demolition scrap have been 
despatched to consuming centres, but most of this 
source of supply now appears to have been fully 
tapped. Foundrymen are absorbing all the heavy 
cast-iron scrap and machinery metal they can lay 
their hands on, and merchants are under severe 
pressure for additional supplies. 


Metals 


TIN—The Committee of the London Metal Ex- 
change, at a meeting on Monday, considered the 
general non-ferrous metals position, but no 
announcement was made at the close. The Minis- 
try of Supply continues to cover consumers’ re- 
quirements of tin at a provisional price of £275 per 
ton, delivered works, plus extras, Foes. The Lord 
President of the Council and the Chancellor of the 
Exchequer received a deputation from the Metal 
Exchange on Wednesday of last week, when the 
deputation was given the opportunity of presenting 
its views on the non-ferrous metal control to the 
Ministers, who promised to consider them. 

Immediate steps are to be taken by the Govern- 
ment to review the prospects of tin output, includ- 
ing production in Cornwall. Officials of the Minis- 
try of Supply are, in fact, at present surveying dis- 
used tin mines in the county. The loss of Malayan 
and other tin-producing areas in the Far East has, 
of course, caused the Government to review the 
whole tin situation. The announcement with re- 
gard to Cornwall follows closely on the news that 
attention is being directed towards the prospects of 
enlarging the output of Nigerian and other non- 
Malayan producers. Lord Portal, Parliamentary 
Secretary to the Ministry of Supply, in a recent 
letter t@ Mr. A. Beechman, M.P. for St. Ives, stated 
that the position has now changed to the extent 
that the potentialities of tin production which can 
be made effective within the course of twelve 
months will be immediately reviewed. It is recog- 
nised that tin has now become a matter of great 
urgency, Lord Portal added. The question of both 
labour and finance will have to receive the atten- 
tion of the Government if steps are to be taken 
to. put the Cornish tin industry on a firmer basis, 
and it is probable that a Government subsidy will 
be necessary. Much additional labour will have 
to be found to work Cornish tin, and this is likely 
to be recruited from other industries in preference 
to recalling men now in the Forces. 


It will be remembered that the Government ter. 


minated its financial support to the East Poo) } 


and Agar concern last year, and the directon 
announced that they were left with no alternative 
but to close down. Any Government plan would 


probably include financial aid to companies which § 


in recent years have been compelled to cease pro- 
duction owing to the general shortage of funds in 
the industry. The most important companies stil] 
operating are South Crofty and Geevor Tin Mines, 
both undertakings having been able to return sub- 
stantial profits. It is believed that production costs 
of the larger working mines in Cornwall are be 
tween £150 and £170 per ton of metallic tin. This 
cost is, of course, in the region of twice that of 
working the ores of the Far East. In 1938 the 
Cornish industry recorded its largest output in re- 
cent years—2,010 tons. The latest available figure 
is that for 1940, when 1,500 tons was raised. Last 


year’s output was probably lower than that of the § 


revious period. Tin has been mined in Cornwall 
or some 2, years. Between 1862 and 189 
output averaged 10,000 tons a year. 

The new conditions affecting the tin supply posi: 
tion have brought into prominence the question of 
possible substitutes for the metal, and especially 
the use of cadmium in place of tin. In fact, 
cadmium has usurped tin in certain directions for 
some years past, particularly in motor-engine 
bearings, while its use in alloys for aeroplane 
engines has been developed. Supplies of cadmium 
depend largely on the production of zinc, copper 
and lead, as the metal is obtained as a now valu 
able by-product from zinc concentrates and by 
the treatment of the flue dust from copper and lead 
smelters. In 1938, the latest year for which cad 


mium output figures are available, world produc § 
tion amounted to just over 10,500,000 Ibs., the § 


United States and Mexico being responsible for 
about 6,000,000 Ibs., while the British Empire con- 
tributed 1,700,000 Ibs. me 
Following a meeting to discuss the position, 
representatives in London and Malaya of Malayan 
tin-mining, rubber and commercial undertaking 
are forming a committee in London to watch their 
interests in the matter of Government compensa 
tion for war damage. a 
tion will be forthcoming after the war on a basis 


It is hoped that compensa: § 


similar to that on which it will be made available} 


to owners of war-damaged properties in the United 
Kingdom. 


COPPER—Supplies of copper to essential users 
in this country remain satisfactory. In the United 


States the Office of Price Administration is request: 5 
production and _ refining) 


ing data on copper 


capacities to determine quotas under the expansion | 


programme, which will involve large tonnages of 
copper. There has been some talk of the prac: 
ticability of using steel for cartridge cases; if this 
proved to be possible it would release an appre 
ciable tonnage of copper for other purposes. The 
U.S. Government has announced a price plus 
premium of 17 cents per lb. for copper produced 
over and above the output of last year. 

U.S. copper statistics for December last, issued 


by the Copper Institute of New York, compart} 


with November as follows (in tons): Crude produc: 
tion, 86,961 (84,020); refined production, 89,94 
(84,799); deliveries to U.S. consumers, 137,368 
(123,168), of which Latin America copper totalled 
50,640 (43,461); export shipments, nil (nil); refined 
stocks at the end of the month, 75,564 (72,352). 


The total blister output in 1941 was 1,014,555 tons,j 


against 992,293 tons in 1940, and that of refined 
1,065,075 tons, against 1,033,710 tons. 
totalled 1,512,700 tons, compared with 1,001,886 
tons in 1940. The reason for the rise in deliveries 
last year was that imports during the period wert 
on a much larger scale. 


SPELTER—There is little change in the zin 
situation in this country, and important users art 
absorbing the bulk of available supplies. It 5 
understood that, in order to stimulate domesti 
output of zinc, the American Metals Reserve Con 
pany has agreed to pay 11 cents per Ib. for all zim 
produced in excess of the output last year. 


LEAD—The U.S. Office of Price Administration 
has announced a ceiling for primary lead of 4 
cents per Ib., f.0.b.. New York. The Governmet! 
has announced a price plus premium of 94 cent 
per Ib. for lead produced in excess of the 1%! 
output. 


Non-Ferrous Scrap Prices 
Prices for process and manufacturing scrap fo 
the week ending January 17 are unchanged. 


Deliveries 
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